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NOTICE

Z%?Thin draft report hn.—bg;%S§f;g;red for the,U.S. Air Force
by Radian Corporation JTor thelpurpose of aiding in the im-

plementation of the Air Force Installation Restoration Pro-

gram.- It is not an endorsement of any product. The views

expressed herein are those of the contractor and do not

) : necessarily reflect the official views of the publishing

# L : agency, the United States Air Force or the Department of

Defense.
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National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161
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EXECUTIVE SUMMARY
A.  BACKGROUND

1. Radian Corporation was retained on 22 December 1983 to conduct
the Reese Air Force Base (RAFB) Installation Restoration Pro~
gramn Phase I Records Search under Contract No. F08637-83-
G0008-5000, with funds provided by the United States Air

' Potco. o d 'n ym ‘ml i’
Wi T was ~fa g To al :‘e nyY
ion Pro a _?g.uc AE B, W
ortt ?"’f‘m ' g expla Dob policy, :la 0 identify and
fully evaluate suspected problems associated with past
hazardous waste management practices on DoD facilities and

e A

to control the migration of hazardous constituents from such
facilities that could endanger heslth and welfare. ﬁ@ F X)

I SRR 2

3. To implement the DoD policy, a four-phase Installation Resto~
ration Program (IRP) has been directed. Phase I, the records
search, is the identification of potential problems. Phase
II, 1if required, (mot part of this contract) consists of
follow-on fisld work to determine the extent and magnitude
of contaminant migration. Phase III, if required (not part
of this comtract) consists of technology development (research
and development effort only when required). Phase 1v, if
required (mot part of this contract), is the development and
implementation of selected remedial actions. . K

4, The Reese AFS Phase 1 records search included a detailed
teview of pertinent installation records; contacts with 6
repressntatives of local sod rqioﬁl regulatory agencies,
snd with 2 Texas Tech Univevrsity faculty mesbers; and an on-
site visit conducted by Radisu March 12:-through 16, 1984.
During the bass visit, interviews were conducted with 24
past and prssent installation suployses snd ground tours of s
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installation facilities and all identified sites of potential
environmental contamination were accomplished. A supplemen-
tal search of installation records was conducted to fill
data gaps identified during preliminary data review. An

‘) additional visit was conducted on April 15, 1984.

ot b2

B MAJOR FINDINGS meduds ;

(L) Since 1941, many hazardous and potentially hazardous wastes
have been generated by industrial shop operations at Reese
AFB. ) Waste oils, solvents, detergents, paint residues, etc.,
,»ffE;);he flightline shops drain to the storm sewer, flow
through an oil/water separator and are ultimately discharged
to the Industrial Waste Lake. Although this practice con-
tinues to the present day, current waste quantities are sig-
nificantly lower than in the past. Most wastes are recycled
whenever possible, or disposed of off-base through DPDO.

v R St

( %) Fire training exercises have provided a means of disposal of
waste Avgas, oils and lubricants, and-miscellaneous combustible
materials since at least the 1950's., The currently active

_ .-~ ‘base fire training area has been in use since 1965. Four

] e additional inactive fire training areas were identified at
Reese and a small area is presently being used at the Terry
County Auxiliary Field.

amA (_Q) Landfills and land spreading areas have been used for waste
disposal since the base was constructed. Most of the materials
disposed have been comstruction and domestic wastes, although
some hazardous wastes were reportedly landfilled in the past. -éfébb”i}
The only sctive landfill is located in the southwest corner ’
of the base. It has operated since the uid-1950's and is
knowm to contain small quantities of pesticides and other

P23




e T

o S

hazardous wastes. The landfill was closed to sanitary dumping
/) 1in 1977.

4. Two active surface impoundmsents (the Sewage Lake and Indus-
trial Waste Lake) are located on Reese AFB., Both sites are
known to contain hazardous wastes. .Since 1977, the water in
the Sewvage Lake has been interconnected with the Industrial
Waste Lake via an overflow pump. Water from the Sewage Lake
is used for golf course irrigation.

5. Interviews with past and present installation employees
results in the identification of 36 past disposal areas,
spill sites and fire training areas on Reese AFB that are
not documented in written base files.
(et B p X))
C..” /CONCLUSIONS
s
1. eview of the comprehensive data base assembled for the-Plume
study resulted in"j.dentificltion of 36 sites of potential

\ contamination at Reese AFB, -

2. en of these 36 preliminary sites were ranked using the

Hazard Assessment Rating Methodology (BARM) based on their
potential for migration of hazardous constituents. €—

3. Table 1 presents the 10 HARM-rated sites with their final
HARM scores, and their potential risk rating.

D. RECOMMENDATIONS

1. A staged program of Phase II activities is recommended for
Site 8I-1, the Industrial Waste Lake. Soils should be sam-
pled at a preliminary set of 3 locations, and analyzed for
selected metals sad volatile halocarbons. If preliminery

-

AT g Bt Ara) S RO A LT B S i it S 2
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D~11 Northwest Landfill/Rubble Area 44

TABLE 1. POTENTIAL RISK RANKING BASED ON FINAL HARM SCORES
Final HARM  Potential '
Site # Description Score Risk
g s1-1 Industrial Waste Lake 75 ;
? SI-2 Sewage Lake 68 High "
D-4 Landf11ll, north of Sewage Lake 68 |
sp-1 Spill, POL Storage Area (Aquasystem) 67
D~-1 Southwest Landfill 60 Moderate
4 . S1-4 CE Paint Shop Trench 36 .
: (-
g FT-1 Active Fire Training Area (Reese) 54 ’ i
D-5 Landfill, west of Sewage Lake 53 g ;




analyses confirm contamination, a second expanded round of
soil sampling (4 additional sites) should be undertaken.

A ground-water well should be installed and sampled if results
from the second round of soil sampling indicate that contami-
nant migration is extensive and the Ogallala Aquifer is poten-
tially threatened.

2. Soil and soil moisture sampling points should be established
at 9 locations around the perimeter of the D-4 landfill site.
Samples should be analyzed for EPA 624/625 compounds and i
metals. If analytical results suggest extensive contaminant

}

migration, a ground-water monitoring well should be constructed

and water samples analyzed for selected parameters as deter-

)
I
i
!

mined by results of the soils analyses.

3. A limited Phase II soil sampling program is recommended for
Site SI~-4, the C.E. Paint Shop trench. Since the exact loca-

. tion of the trench is unknown, 5 or 6 sample borings should
; be located in a grid patternm over the suspected area to deter-
_ mine whether any contamination persists. Samples should be !
[ analyzed by GC/MS for volatile orgamnic compounds (EPA 624).

If results are positive, and the trench can be delineated,
the gravels lining the trench as well as the underlying i
materials should be sampled from at least 2 points within the
trench itself,

4., A limited Phase II soil sampling program is recommended for
the Southwest Landfill (D-1 site). Four soil boring locations
should be sampled to a depth of 15 feet. Samples should be
collected at 2.5 ft. intervals and analyzed for porosity, per-
meability, pesticides, selected metals, oil and grease, and
volatile halocarbons (EPA 602). Depending on the results of
these preliminary analyses, emplacement of a single ground-water
well may be advisable near the most highly contaminated soil
ssmpling site to assess potential ground-water contaminationm.

NPT -
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I. INTRODUCTION

A. Background

The United States Air Force, due to its primary mission, has long
been engaged in a wide variety of operations dealing with toxic and hazardous
materials. Federal, state, and local governments have developed strict
regulations which require disposers to identify the locations and contents
of disposal sites and to take action to eliminate the hazards in an environ-
mentally responsible manner. The primary federal legislation governing
disposal of hazardous waste is the Resource Conservation and Recovery Act
(RCRA) of 1976, as amended. Under Sections 6003 and 3012 of the Act, Federal
agencies are directed to assist the Environmental Protection Agency (EPA)

" and state agencies to inventory past disposal sites and make the information

available to the requesting agencies. The DOD Installation Restoration Pro-
gram (IRP), initiated prior to the regulatory requirements, assures compli-
ance with these hazardous waste regulations. The current DOD IRP policy is
contained in Defense Environmental Quality Program Policy Memorandum (DEQPPM)
81-5, dated 11 December 1981 and implemented by Air Force message dated

21 January 1982. DEQPPM 81-5 reissued and amplified all previous directives
and memoranda on the IRP. DOD policy is to identify and fully evaluate sus-
pected problems associated with past hazardous contamination, and to control
hazards to health and welfare that resulted from these past operationms.

The IRP will be the basis for response actions on Air Force installations
under the provisions of the Comprehensive Envirommental Recponle, Compensa-
tion, and Liabflity Act (CERCLA) of 1980, as clarified by Executive Order
12316.

There are four phases to the IRP. The records search comprises
Phase I. During this phase, installation records are reviewed to identify
possible hazardous waste~-contaminated sites and to assess the potential for
contaminant migration. Only Phase I activities are covered by this contract.
Phase II of the IRP consists of follow-on field work to determine the extent

i i A Nl 53, GRS el 5 reseni
mmm Wmﬂm
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and magnitude of contaminant migration. Phase III consists of technology
development (R&D effort only when necessary). Phase IV includes the develop-
ment and implementation of a remedial action plan.

B. Purpose

The purpose of the Phase I records search is to identify past
hazardous materials disposal and spill sites and assess the potential for
contaminant migration from these sites. The existence and potential for
migration of hazardous material contaminanta were evaluated at Reese AFB by
reviewing Air Force supplied data, technical reports, and conducting inter-
views with past and present base personnel, regulatory officials, and local
university staff members familiar with Reese. This report addresses the
history of operations, the geological and hydrogeological conditions which
wmay contribute to migration of contaminants, and the ecological setting of
the facility.

C. Scope

Phase I activities included the following:

- Review site records

-~ Interview persounnel familiar with past generation and
disposal activities

~ Inventory vastes

- Determine quantities and locations of current and past
hazardous waste storage, treatment and disposal

= Define the environmental setting at Resse AFB
- Review past disposal practices and methods ‘
- Gather information from state, local and federal agencies : qra
=« Assess potential for contaminant migration, and 1
= Recommend, if required, follow-om activities. 5




The pre-performance meeting was held at Reese AFB on January 31
and February 1, 1984. Representatives of the Air Force Engineering and
Services Center (AFESC), Reese AFB Civil Engineering, Bicenvirommental Engi-
neering, Base Environmental Protection Committee, and Radian attended the
meeting. The purpose of the pre-performance meeting was to provide detailed
project instruction. The AFESC Representative provided clarification and

technical guidance and defined the responsibilities of all parties partici-
pating in the Reese AFB records search.

The onsite installation visit was conducted by Radian from March
12 through March 16, 1984. Activities performed during the onsite visit
included a detailed search of installation records, ground tour of Reese AFB
and Terry County Auxiliary Field, and interviews with past and present base
personnel. The following Mividuah comprised the Radian records search team:

1. Francis J. Smith, Program Manager, M.S. Sanitary Engineering;
2. Debra L. Richmann, Project Director, M.A. Geological Sclences;
3. James L. Machin, M.S. Environmental Health Engineering;

4. TFred B. Blood, M.S. Biology;

S. Kathey A. Perland, M.R.P. Regional Planning; and

6. Peter F. Ellis, B.S. Chemistry.

Resumes of team members are included in Appendix A.

The principle Air Force representatives who assisted in the Reese
AV study are:

1. Lt. Col. Joseph C. LaPoy, Base Civil Engineer and AFRCE
Representative;

2. Capt. Gene Smith, Installatiom Poimt of Comtact;
3. Lt. Ray Peters, Base Biosuvirommental Rsgineer.




D. Methodology

The methodology for th.C Reese AFB records search is shown graphi-

cally in Figure 1-1. The first step was a review of past and present indus-

a trtal operations. This allowed the identification of waste stream contents
.y and quantities. Information was obtained from records such as shop files,

hazardous waste disposal permits, and from other state permits.

The second step was to determine past management practices regard-
\ ing the use, storage, treatment, and disposal of hazardous materials from
the industrial operations identified in Step 1. At this stage, sites of
former landfills, surface impoundments and tanks were identified. Other
potentially contaminated sites, such as the locations of spills of waste

oils, solvents or fuels, wers determined.

The records search team conducted a ground tour of the base and
all land off-base owned by the Air Force. This included the Terry County
Auxiliary Field and property acquired by the Air Force in Hurlwood. The
team also looked for any evidence of emnvirommental stress, such as disruption
of vegetation, or unusual topography, suggestive of poteantial waste disposal
impacts. It was during this onsite visit that interviewing of past and cur-
rent employees occurred. A list of interviewees and outside agency contacts
is presented in Appendix B.

At this point a number of decisions wers made. The first decision
pertained to the potential for contamination of each site. If it was deter- 1
mined that potential for contamination existed, then the site was avaluated ¥
for its potential for migration of hazardous comstituents to occur. The site "'e
was rated uaing the Air Force Hazard Asssssment Ratiag Nethodology (NAMNO. L
This rating system results ia s single scors for sach site which s based on
evalustion of factors such ss wasts type smé quamtity, veceptors, and path-
ways. This sllows the velative rankiang of siies with differsat eunvirommestsl

S et b1 D A ORPI) S Rl S LRI e




-~

P € TMS e N T SRR - cab wrvte AR iR A i -

Phase | instailation Restoration Program Records Search Flow Chart
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settings and waste characteristics. Following the hazard rating, recommenda-
tions for follow-on activities were made. Recommendations may vary from no

action to a complete monitoring and sampling program for those sites receiv-
ing a high HARM score., A limited Phase II program may be recommended for
sites receiving a moderate HARM rating to confirm that hszardous msterials
are not migrating from the site. The site rating methodology is described
in Appendix C.
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II. INSTALLATION DESCRIPTION
A. Location, Size, and Boundaries

Reese Air Force Base is located in the High Plains Region of the
Great Plains, ten miles west of Lubbock, Texas. Figure 11-1 and 11-2 ghow
the regional and area location of the base. The unincorporated community of
Hurlwood, population 100, is located just south of the base.

Reese AFB covers 2,777 acres (owned and leased) in Lubbock County,
including acreage in the Hurlwood area, acquired in 1978. Figure II-3 shows
the layout of the base. Land surrounding the base is primarily agricultural.
The majority of the county's industrial, commercial and residential lands
are in the City of Lubbock.

Included in the Reese AFB Phase I study is the Terry County auxil-
iary Field located approximately 36 miles southwest of Reese AFB, and the
property owned by the Air Force in Hurlwood. Table Il-1 presents the legal
status of all acreage associated with the base.

B. Organization and Mission Susmary

Reese AFB has been a training base almost continuously since 1941.
Reese opened in June 1941 as Lubbock Army Afrfield on 2,000 acres donated
by the City of Lubbock. The base was completed by the emd of 1941 and
training of avistion cadets began in early 1942, The fio_ld operated during
World War 1II, turning out bomber, fighter and transport pilots. By the
end of the war the total of pilots trained exceeded 7,000. The end of the
war brought the end of Lubbock Army Airfield ia 1945.
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TABLE II-1l. LEGAL STATUS OF LAND ASSOCIATED WITH REESE AFB

Total Acreage
Owned by Lease/
County Reese Easement
Lubbock 2,467 310
Terry 520 _9
TOTAL 2,987 310

SOURCE: USAF Real Property Inventory li=t, Reewe AFB, 3 November 1983.
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The training center was used from 1945 to 1949 as a housing facili-
ty for veterans and their families. It was also used by the National Guard
for training missions. In 1949 the 3500th Pilot Training Wing moved to
Lubbock from Barksdale AFB, Louigiana and the base was renamed for First
Lieutenant Augustus F. Reese, Jr., a native of nearby Shallowater, Texas.

. i The following types of planes have been previously used in the

§ base training programs including the North American T~6 Texas, the AT-7, 1
and the North American T-28 Trojan. Perhaps the best known craft was the
North American TB-25 Billy Mitchell, which was used exclusively from 1955

\ to 1957. The first jet trainer, the Lockheed T~33 was introduced at Reese

¥ in September 1958. Reese's next major advancement was its designation as
one of five Undergraduate Pilot Training (UPT) bases in Air Training Command
in 1961. This ended the previous system in which preflight, primary and

i bagic flight instruction was conducted at three different bases. The UPT
system went supersonic in 1963 when the Northrop T-38 Talon replaced the T-33.
The wing was renamed the 64th Flying Training Wing in September 1972. Since
1942, approximately 24,000 pilots have graduated from Reese's training pro-~

gram,

Reese AFB is one of seven Undergraduate Pilot Training (UPT) bases
in the Air Training Command. The mission of the UPT bases is to traim pi-
lots for the Air Porce. The Air Porce defines the mission as: "To train
top quality military pilots with the greatest efficiency and ainimum pos-~
sible cost." An important secondary mission is the support of the Acceler-
ated Copilot Enrichment (ACE) program. Reese AFB personnel support the train-
ing of Strategic Air Command (SAC) copilots assigned to other bases.

ar

Currently, Reese AFB has a force of approximately 1,645 enlisted
personnel, 500 permanent party officers and 570 civilians. Generally, about
500 students undergo training st one time, with 400 students graduating
snnually. The aircraft at Reese AFB includes approximately 80 Cessna T-37
jet engine trainers and 110 Northrop T-38 jet trainers. R
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The 64th Flying Training Wing (ATC) is the major organization at

; Reese AFB. The 64th Air Base Group lends administrative and services sup-
port. Tenants at the base include:

1958 Communications Squadron (AFSC)
Detachment 11, 24th Weather Station
Management Engineering Detachment 11
OSI Detachment 1113

Field Training Detachment 495th OL

Defense Property Disposal Office (DPDQ), Satellite of
Cannon AFB, New Mexico.
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III. ENVIRONMENTAL SETTING
« : A. Meteorology

The average annual temperature at Reese AFB is 60°F, with extremes
of -9° to 108°F. Yearly precipitation averages 16.9 inches, with 80 percent

Ry s of this occurring from May to October. The maximum rainfall for a 24 hour
period was 3 inches. Table III-1 lists temperature, precipitation and snow-
fall data.

Snowfall occurs in October to March, but the snow normally remains
i on the ground only a few days at a time. The maximum snowfall in any 24 hour
period was 18 inches.

Winds blow regularly in the area, frequently resulting in dust
storms. March through October prevailing winds are from the south. During
the remainder of the year the wind is predominantly from the west (Figures
I1I-1 through I1I-4 present wind roses for the area). Mean wind speed is
17 mph.

Tornadoes occur regularly in the Reese AFB area. Reese AFB at the
southern end of "Tornado Alley” can expect 3 to 5 tornadoes per year to occur
within 30 nautical miles. Hail, 3/4 inch in diameter or greater, can also
be expected two to three times per year in the same area. Hailstorms and
tornadoes are more likely from April to October.

1o T

L

. Lo

B. Geclogy and Soils

1. Soiils

I Mapping by the Soil Conservation Service has located the following
soils series on base: Olton clay losm, Lofton clay loam, Berda loam, Esta-

cado clay loam, Acuff loam, Drake clay loam, Amarillc fine sandy loam, Mansker
clay loam, Posey fine sandy loam, Arch loam, and Randall clay. The soils can
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be grouped into three categories: clay, sandy loam and clay loam. Figure
1II-5 shows the locations of each soils series and Table III-2 1lists the
soil types, permeabilities and thicknesses for each series.

The prevalent soil of the base is Acuff, a sandy clay loam.
This soil is well-drained, with moderate permeability of 4.2 x 10 “ to 1.4 x
10"3 cm/sec, (in/hr). Soils near or under the Industrial Lake playas and the
drainage areas near the central runway are Randall clay, a poorly-drained
soil with very slow permeability, on the order of 4.2 x 10 5 cm/sec. The
most permeable soils on the base are the Amarillo series. Amarillo soils
have a permeability of 1.4 x 10 3 cm/sec to 4.2 x 10 3 cm/sec. They are
found as the original soil at the site of the Southwest Landfill and appro-
ximately 200 feet (6lm) from the Industrial Lake.

2. Geography and Topography

Reese AFB is located in Lubbock County in the southern Panhandle
of Texas, alsQ known as the Southern High Plains Region. This region occupies
an area of about 22,000 square miles in northwest Texas, extending from the
Canadian River southward about 250 miles and from the New Mexico line east-
ward about 120 miles. The eastern boundary of this region is the Caprock
Escarpment, which is characterized by deep channels formed by intermitteant
streams. In general, topography is flat; the land surface generally slopes
about 2 percent to the southeast. However, slopes may increase to 8 percemt
around saline lakes, draws, and intermitteat lakes called playas.

Lubbock city is 3,338 feet above sea level. The elevation at
Reese AFB id 3338 feet above ses level, with only a 25 foot change in eleva-
tion throughout the base area. Most of the base land has a 0 to 1 percent
slope. Only near the playas and lakes are slopes of 1 to 3 perceant encountered.
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Yigure III-5. Soils Map, Reese AVD, Texas (File data, PAFS).
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3. Drainage

Shallow, undrained depressions or playas are characteristic of
the plains surface. During periods of heavy rainfall, runoff collects in the
depressions to form temporary ponds or lakes. Playas are generally circular
with interior drainage toward the center. The majority are 50-100m in diasmeter
and are less than Im in depth. Water percolating through windblown deposits
probably initiated playa formation, and the basins were then deepened by wind
erosion. Stream drainage of the plain surface {s poorly defined as runoff
occurs over the eastern escarpment during periods of short-duration, high-
intensity thunderstorms.

There are no natural, permanent surface water bodies on the
base. Storm runoff is routed into culverts and transported under runways
and roads, or is allowed to follow the topography. Storm runoff collects in
8ix areas on-base. Three of these collection areas form playas, the inter-
mittent lakes coumon to the region. Two of the rumoff collection sites are
part of the base waste disposal system, and thus, are wet year round. Drain-
age features are depicted in Figure III-6.

Generally, water moves away from the center of the base ianto
playas located near the perimeter or drains off-base to the north. Precipi-
tation i{s collected in the center of the dase by storm culverts, which route
water awvay from runways. Water from these central culverts collects in two
ditches, both part of a former playa, near the Primary Instrument Runway.

4. Regional Geologic Setting

Geclogic units ranging in age from Pliocene to Recent crop out
in the study area and throughout much of the Southern High Plains of Texas.
in the viciaity of Resse AFS, the Pliocene-age Ogallala Formation i{s the domi-
sant surface unit. Caliche deposits within the Ogallsla Formation underlie
much of the surface of the Southers Righ Plaias of Texas. The caliche com-
sists of resistant beds, lemses, and nodules of calcarecus and siliceous

111-10
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material. The caliche forms the conspicuous caprock of the eastern plaina
escarpment.

Cretaceous rocks are present only in the subsurface at Reese
AYB, forming an erosional comtact with the Ogallala. They are, however,
exposed along the eastern escarpment which passes through the southeastern
part of Lubbock County. Thin deposits of Pleistocene and Recent age sedi~
ments overlie the Ogallals Formation in many places. These consist of lake
or pond (playa) deposits, stream deposits, and sand-dune deposits. These
sediments are important hydrologically where they occur in recharge areas
such as in sand-dune areas or alluvial drainageways. The lake or pond

deposits consist chiefly of clay and silt and, therefore, downward percola-
tion and subsequent recharge is impeded. Characteristics of the regionally
significant stratigraphic units in the Southern High Plains of Texas are
presented in Table III-3.

Major regional structures include the‘yatador Arch and Palo
Duroc Basin north of the study area, and the Midland Basin to the south. Figure
) 1I1-7 illustrates the distribution of these and other major geologic features,
F as wall as the outcrop distribution of major lithostratigraphic units. A
generalized geologic cross-section of the Southern High Plains is included as
Figure II1I-8.

5. Local Geologic Setting

The Ogallala Formation {s the dominant geclogic unit exposed
in the study area. The formation consists of multiple lithologic units including
sands, silts, clays and limestones that are laterally discontinuous over the
base.

1B Lithologic logs availsble from 8 base wells that tap the Ogallala
| squifer section indicate that a caliche sone, varying from approximately 20

to greater than 40 feet in thickness, immediately underlies the surface soils
(Pigure 111-9). In many places throughout the High Plains, the caliche is

1131-12
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almost completely indurated and is an impediment to recharge. However, in
some areas the caliche is porous and may not significantly hinder downward
percolation from the gsurface. The completely indurated caliche, (caprock)
which is generally believed to underlie the base, is a massive, very durable

rock in undisturbed sections. The porosity of the hardened caliche varies
from 25 to 40 percent, however, the permeability of this caprock caliche is
very low. The presence of this thick, relatively impermeable zone impedes
downward percolation of water and therefore severely limits the amount of !
recharge to the aquifer, even in areas where the surface soils may be locally

permeable.

Six playas, or seasonal lakes, vere originally present within
the boundaries of Reese AFB. One playa, underlying the midsection of the
central runway, was filled during runway construction. Two of the other

playas have been modiffed to serve as & sewage lagoon and industrial waste
pond. Playa bottoms are generally composed of silts and clays. These clays
and silts exhibit extremely low permeabilities, thereby restricting downward

percolation of surface waters into the substrate.

%
%

C. Hydrology

The Pliocene Ogallala Formation is the principal aquifer in
the Southern High Plains of Texas, supplying practically all the water used
for all purpoieu. The formation is continuous throughout most of the Texas
portion of the Southern High Plains. Sediments of Recent Age (younger)
generally lie above the water table, and therefore, do not yleld water.
However, these deposits do serve as catchment areas for ércctpitatton and
thus aid in the recharge of the Ogallala Formation. This i{s especially true ’ g
of the ssndhills aress because the porosity of the sand is such that precipi- i )
tation i{s readily absorbed, resulting in little, or no rumoff, thus making
the ssndhills area an exceptionally favorable gone of recharge to the ground-
vater reservoir.
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Regionally, the Ogallala Formation {s thicker in the northern
part of the area, and ranges in thickness from a maximum of approximately 500
feet thick to a "knife's edge" where the formation pinches out against out-
crops of older rocks. Erosion has completely isolated the formation so that
the segment in the Southern High Plains is cut off in all directions from
any underground connection with water-bearing beds outside of the area, ex-
cetp through the underlying older rocks which contain highly mineralized
water distinct from the fresh water in the Ogallala. This emphasizes the
fact that the source of all the water in the Ogallala is precipitation that
falls on the surface of plains in Texas and New Mexico.

Generally, the water in the Ogallala occurs under water table condi-
tions; however, locally, because of its lithologic variability, it may be
under slight artesian pressure. The water in the Ogallala occupies the pore
spaces and voids in the rocks and occurs between the water table and the
underlying older rocks. The thickness of the zone of saturation in the
Ogallala varies throughout the Southern High Plains chiefly because of the
uneven nature of the bedrock surface. This thickness ranges from 0 to more
than 300 feet. 1In the vicinity of Reese AFB, the saturated thickneas is
approximately 30 feet (Smith, 1981).

Depth-to-water below land surface seasurements are made annually
in approximately 120 wells in Lubbock County (Saith, 1981). Results indicate
a8 local trend of anually decliuning water levels in the county consisteat with
the regional trend. The total drop in water levels for all observation wells
measured in 1970 and again in 19680 was 6.19 feet. This results in a ten
year average water level drop of 0.62 foot per yesr. The wells in the county
which were measured in January 1980 and again in Jsnuary 1981 showed an
average decline of 1.86 feet (ibid). Rlevations of the water table in the
Ogallala across Lubbock County are shown on Figure III-10. The depth to
water in the vicinity of Reese is approximately 150 feet.
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Natural recharge to the Ogallala aquifer is believed to be less
than one inch annually. The principal source of recharge is infiltration
from precipitation. A small portion of the water used for irrigation may

percolate downward to the aquifer; however, this does not constitute an addi-~
tional supply of water but only a reduction in net discharge.

During interviews with base persomnel, the exigtence of a shallow ;

perched ground-water zone in the area of Reese AFB came into question. This f
shallow zone of saturation was purported to contain water suitable for stock
watering and irrigation at depths of 50-70 feet, recoverable by windmills.
It was termed the "Windmill Aquifer".

]

If such shallow ground-water zones do exist on Reese AFB, they could ;
i significantly influence the migration of potential ground-water contaminants

from base sources. To confirm the existence or absence of such a zone, Radian
conducted a review of available literature and telephone interviews with local

ground-water resource authorities.

The literature review provided no evidence of a perched zone above

the water table of the Ogallala Aquifer in the area of Reese AFB. The only
reference to a shallow water bearing zone was found in a report by Leggat
(1952). He indicated that in a smsll srea in northern Lynn County (south of
Lubbock County),a group of shallow wells, 60 toc 90 feet deep, draw water
' ‘ from honeycombed silicified caliche. The thickness of tha caliche rsnges from
23 to 71 feet. Conversations with personnel of the High Plains Water Conserva-
tion District (HPWCD) do not support the sxistence of a perched zone coastituting
an aquifer at Reese AFB. Mr. Wayne Wyatt, director of the HPWCD, stated
that thin lenticular perched zones are regionally encountered at shallow
. depths above laterally digcontinuous layers of low-permeability materials.
{8 He said that he knew of no pressnt or historical evidence of such a sone in
the area of Rease AFB. He speculated that if such a zone existed below the
installation, it would probably be insignificant as a water-producing zone.
He supported this conclusion by referencing the small smount of downward

I11-20




percolation available as recharge, as described in the literature. It was
his opinion that significant accumulations of downward percolating waters
(as perched zones) would probably not occur. This is prevented by the dis-
continuous nature of low~permeability materials in the area above which
perched water could accumulate and the numerous wells in the area which
facilitate drainage.

1. Ground-water Quality

The regional quality of water from the Ogallala Aquifer is
described in the literature. Cronin (1961) divides the Ogallala into two
B distinct water-quality regions. These regions are defined by areas of the
Ogallala which are underlain by Cretaceous and Triassic units. The type of
materials which comprise the lower surface of the Ogallala (Cretaceous vs.
Triassic sediments) plays a major role in determining the chemistry of its water.

. g g M L T

Cretaceous rocks comprise the lower surface of the Ogallalas in
the area of Reese AFB. Principal chemical constituents of ground-water
obtained from the aquifer include bicarbonate, calcium and magnesium. Sodium,
chloride and sulfate ions are also found as major constituents in some areas.
Total dialolvid solids for the Ogallala is generally found at levels at
300 mg/L but below 1000 mg/L (Muller, 1979).

Water obtained from the Ogallala in the region of Reese AFB
is generally suitable for drinking, irrigation and most industrial usages.
Locally, some of the major parameters listed above may be naturally present at
undesirable, yet acceptable levels. HRigh levels of silica and "hardness" in
many areas may render the waters of thes Ogallala unsuitable for industrial ,;
applications without pre-treatment (Cronin, 1961). Elevated levels of fluoride
and nitrate are also found in portions of the aquifar. With the exception of
nitrate, levels of the aforementioned parameters can be principally attributed
to natural sources.
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Fluoride occurs at elevated concentrations in the Ogallals in the
area of Reese AFB and throughout the High Plains. These levels of fluoride
are reported to cause staining of the tooth enamel, especially in children
who ingest the water on a regular basis. Water quality analyses for the base
production wells reveal the presence of fluoride at levels as high as 10 mg/L.

Analyses of water from production wells are provided in Appendix
D (USAF, 1984). The data reveal that most parameters were found at acceptable
concentrations. Analysis for metallic species include arsenic, barium, cadmium,
chromium, lead, mercury, selenium and silver. With the exception of chromium,
the metals were pregent at levels at or below detection limits. Chromium was
found in samples collected from base production well No. 9 on December 2, 1980
and January 24, 1984 at levels exceeding drinking water standards. The source
of chromium in ground-water from this well has not been determined, but it ap~
parently represents an isolated occurrence. Although total chromium was measured
at 132 ug/L, hexavalent chromium was <50 ug/L (1984 data). Analysis for major
ionic species and general water quality parameters for the base production
wells are consistent with regional findings.

Bromodichloromethane, dibromochloromethane and bromoform wers
found at concentrations of 0.22, 1.1 and 3.2 ug/L, respectively, in a sample
collected from the Base Water Plant in 1981. The presence of these industrial’
organic species in the treatment water which s received from the base produc~
tion wells may indicate that organic contaminants from base sources have
entered the aquifer. However, these compounds are used in fire extinguishers
throughout the base and are used axtensively in fire trsining exercises. It
is possible that the levels detected resulted from sample contaminstion during
collection. Additional sswpling should bs conducted to determine the source

with certainty.
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2. Local Ground~water Use

Thirteen ground-water supply wells (12 on-base and 1 at the
Terry County Auxiliary Field) tap the Ogallala aquifer. However, at present,
only 3 are active and these supply only minor volumes of water. The locations
of all ground-water supply wells are illustrated on Figure III-1l.

During the en~site visit, an open well casing, sheared off at
ground level, was discovered on the property in Hurlwood, acquired by Reese
AFB. Additional unknown abandoned wells are suspected in this area and
should be inventoried for proper closure.

Presently, more than 98 percent of the base's potable water
requirements are supplied by the City of Lubbock. A large part of Reese AFB's
water originates from the Sand Hills Field in Baily County and is transported
to Reese AFB via city-owned pipeline. Additional potable water may come from
the Canadian River which is also treated and supplied by the City of Lubbock.

In the community surrounding Reese AFB, private wells which
tap the Ogallala are used to supply drinking water and for irrigationm.
Fluoride, selenium, and nitrate are commonly present at elevated levels but
these levels are generally attributed to natural sources.

D. Surface Water Quality and Hydrology

Reese AFB is located within the Brazos River Basin. The Brazos
River drains approximately 45,000 square miles in Texas and New Mexico.
Drainage is toward the southeast to the mouth of the river near Freeport, Texas.

Approximately 9600 squarse miles of the basin is considered non-contri-
buting drainage area. This includes all of Reese AFB. Very little surface
drainage in this area ever reaches the Brazos River since almost all runoff is
collected in playas. The only styesa near Resss AFR is over ten miles froam the
base and is intermittent. This is the North Pork of the Double Mowmtsin Fork
of the Brasos River (known &s Yellowhouse Draw) which runs through Lubbock.
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Of the playas collecting surface runoff at Reese AFB, only two are

considered significant. The first is referred to as the Sewage Lake located
in the southeast corner of the base. This playa receives the base sewage
plant effluent which, in turn, is used to irrigate a golf course. The second
playa is about one-half mile northeast of the Sewage Lake and receives storm
runoff and industrial wastewater effluent from the oil/water separator. Water
is occasionally pumped from the Industrial Waste Lake to the Sewage Lake to
prevent flooding during wet weather.

Water and sediment samples from the Reese playas have been analyzed
by the USAF OEHL. Additional analyses have been performed by the Texas Depart-
ment of Health. Representative analyses are included in Appendix D.

Water samples from the Sewage Lake have indicated water quality
typical of a domestic sewage lagoon. _There are elevated concentrations of
ammonia and other nitrogen forms, phosphates, dissolved solids, and occasionally
iron. Other trace metals have been detected only in very low conceatrations.

J 1; Samples from the Industrial Waste Lake have revealed slightly ele~
vated levels of phosphates, sulfates, and iron. Other metals including lead
and manganese were detected occasionally. Samples taken at the lake inlet
vere analyzed by the Texas Department of Health for volatile orgsanic compounds.
They were found to contain moderate levels of methyl ethyl ketone (MEK),
methylene chloride, and tetrachloroethylene (TCE). However, in mid-lake
samples, only tetrachlorosthylene was detected. A possible explamastion is
that during residence in the lake, these compounds are volatilized to the
atwmosphere.

Sludge and bottom sediment samples from the Industrisl Waste Lake
have contained elevated levels (on the order of 100 ppm) of & number of trace
netals, including zinc, chromium, lead, copper, and cadmium. Also, low levels -
N of unssturated hydrocarbons were detected. However, R.P. Toxicity tests on
these samples yielded comparatively low concentratiocns of metals.
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The above results indicate that the metals in the Industrial Waste
Lake sludge are relatively immobile. This is confirmed in that insignificant
concentrations have been measured in the lake water.

One research report indicated that polynuclear aromatic hydrocarbons
(PAH’s) were detected in the sediments of the Sewage Lake (Sweazy, et al.,
1977). Perylene was measured at a concentration of 300 ppb. Other PAH's were
detected in trace amounts less than 6 ppb. Perylene 18 a PAH of low biological
significance. Other PAH's have been shown to be carcinogens. It was suggested
that the use of old asphaltic concrete as riprap in the Sewage Lake may have
been the source of the PAH's (Sweazy, et al., 1977). The measuremeat of
perylene at a concentration two to three orders of magnitude greater than
other PAH's, some of which are isomers of perylene, makes these data suspect.
Private communication with one of the authors of the above report revealed
some problems with the PAH analyses during the research. Although they
believed perylene to be abnormally high, there was some question about labora-
tory error with the levels reported (Rose, 1981).

E. Environmentally Sensitive Conditions

Reese AFB is in the short-grass prairie of the Southern High Plains.
This habitat is characterized by essentially flat topography, high evapora~
tion rates and low rainfall. Small seasonal playa lakes fill during the "wet"
season, generally during late summer. Before farming and irrigation lowered
the depth to the water table and altered evaporstion-runoff patterns, these
playas were important habitat for migrating waterfowl.

The present environment is man-dominated. Very few playas retain
water and extensive agricultural practices have disrupted natural wildlife,
in perticular, prairie dogs. Although the sewage playa retains water year
round and attracts waterfowl, it is not considered am unaltered or pristine
natural srea. Also, the habitat at Reese AFB does not attract threatened or
endengered species.
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IV. FINDINGS 4

Past hazardous waste wanagement practices at Reese AFB were iden~
tified and evaluated for their potential to cause envirommental contamina-
tion and/or to pose a threat to human health. This section provides a sum-

t mary of typical wastes and estimated quantities generated by activity, a
S description of past and current disposal practices used at Reese AFB, and
a site-specific evaluation of all disposal sites identified.

A. Past Activity Review

To identify past activities on the pase that generated hazardous
wastes, ultimately requiring disposal, a review of current and past waste
_ generation and disposal methods was conducted. This review included inter-
ei views with current and former (both civilan and wilitary) base employees, a
’ search of files and records (maintained by Reese AFB and outside agencies),
and site inspections.

E} Potentially hazardous wastes generated by Reese AFB can be asso-
; ciated with one of four groups of activities conducted on base:

a. Industrial Operations (Shops);

b. Fuels Management (POL);

c. Pesticide Utilization; and

d. Base Rospital and laboratory Operations.

The following discussion addresses only those wastes gcnorato9 on
base vhich are either hazardous wastes or potentislly hazardous wastes. A
hazardous waste is defined as hasardous by the regulations implementing
either the Rescurce Conservation and Recovery Act (RCRA) or the Comprshen~
sive Environmental Response Compeusation and Liability Acc (CERCLA). Com-

pounds such as polychlorinated biphenols (PCB) which are listed in the Toxic
Substances Control Act (TSCA) are also considered hazardous. Other substances

Rk i G KRN O O, Sl ik
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such as oil spills which affect the health of the environment are also con-
sidered hazardous wastes or potentially hazardous wastes. A potentially
hazardous waste is one which is suspected of being hazardous, even in cases
where insufficient data are available to fully characterize the waste.

1. VWastes Generated by Activity

a. Industrial Operations (Shops)

Several industrial shops at Reese AFB generate potentially hazard-

ous wastes as a result of mission support activities. Bioenvironmental
Engineering Services provided file information which was used as a basis
for evaluating past vwaste generation and hazardous material disposal prac-
b ' : tices. The files were examined for information on chemical usage, hazard-

ous waste generation, and disposal practices.

For the shops which handled hazardous materials or generated

hazardous waste, key personnel within the Reese maintenance support func-

L T R L

tions were interviewed. During the interviews, information was gathered

Y concerning hazardous materials utilized, waste quantities generated and dis-
posal practices for each shop. Where possible, a timeline of disposal
methods was established for the major wastes generatcd; In most cases, time-
line information could only be estimated. A summary of information obtained
during the shop review is presented in Table IV-1. This table presents a

1ist of building locations as well as the hazardous materials, quantities
used, and disposal method timeline. Much of the disposal method information
is based on information derived from interviews with personnel. Confirmation
of some of the past disposal methods within the shops was difficult because
written inforsation was essentially nonexistent and remembered incidents

{ were often not confirmed due to the elapsed time since occurrence. The in-

- formation on waste quantities shown in Table IV-1 is based on verbal estimates
given by shop personnel at the time of the interviews, as well as information
derived through the record searches from the files. Areas of Reese which do

v-2
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not generate hazardous waste, or have generated insignificant quantites of
hazardous wastes, were eliminated from Table IV-1.

In general, shop wastes have been drummed or stored in tanks prior
to contract disposal off-site. These drums are generally stored at the build-
ings in which the wastes were generated until drum pick-up. Much of the
material, especially waste oils, hydraulic fluid, and solvents, are contracted

out for recycling.

Other identified methods of waste disposal are through the Defense
Property Disposal Office (DPDO), sanitary sewér, and the storm sewer. Waste
discharged to the storm sewers goes to the Industrial Waste Lake. Most in-
fluent to this lake passes through an oil/water separator. The sanitary
sewvage passes through a sewage treatment plant. The liquid is diacharged to
the Sewage Lake, and the sludge 1s spread on grassy areas throughout the
base, as will be discussed in Section IVB-7.

Brief descriptions of the industrial shops which generate hazardous
wastes are provided in the following paragraphs. Refer back to Table IV-1
for information on the disposal methods of specific wastes.

'Y Flightline Support: General aircraft saintenance is provided
by the Flightline Support shops housed in Facilities 45 and 98. Wastes
generated from this area include aynthetic oil, hydraulic fluid, incidental
fuel spills and oiiy stormwater runoff.

. Aerospace Ground Equipment (AGE) Maintenance Shop: The AGE
Maintenance Shop is located in Facility 50. This shop is responsible for
repair, maintenance, and periodic imspection of all aercspsce ground equip~
ment. Wastes generated include hydraulic fluid (120 gal/yr), PD-630 (600
gal/yr), turbine oil (300 gal/yr) and cleaning compound (600 gal/yr).




. Vehicle Maintensance: The Vehicle Maintenance Shop is located
in Facility 366. Wastes generated during the repair and maintenance of motor
vehicles include engine oil (660 gal/yr), hydraulic fluid (60 gal/yr),
kerosene (660 gal/yr), solvent (660 gal/yr), sulfuric acid (240 gal/yr), air-
craft sosp (660 gal/yr), and hydraulic acid (S gal/yr).

. Fuel Systems Shop: The Fuel Systesms Shop'is located in
Pacility 60. This shop is responsible for repairing and maintaining all
aircraft fuel systems. Wastes generated from this avea include waste fuels
(1000 gal/yr) and PD-680 (55 gal/yr). Previously (pre~1976), this shop was
called Fuel Cell Replacement Shop and was located in Facility 96.

. Civil Engineering (CE) Paint Shop: The CE Paint Shop 1is
located in Facijity 534. This shop gemsrstes a wixture of paint thinners,
pigments (combined 50 gal/yr) and empty paiut ca : (175/yr).

® POL Operatices: The POL (Petroleum, 0il and Lubricants)
Operations are located ia the POL storage area at the southeast and of the
Tlightline. This operstion gemerates waste JP-4 (1440 gal/yr), ether, MOGAS
and diesel fuel, and solvents/kercesns.

. Mvionics: The wicwnice Shop is located in Pacility S52.
Prior to 1972, this shop wsed trichloreethylene.

'y Tlight Simslator: The flight simslator is located in Facility
930. Vastes generated from this shep iaclude hydraulic oil and PD-680.

. Corrosion Comtrol: The Corrosiem Cemtrol Shop is located 4a
Pacilities No. 39, 96 and 102. Corrosion contyel activities include clesuning,
stripping, sending, wiping, priming, vepeiating, end stenciling sircraft amd
ground support squipment. Wastes gemerated ia this shop include a comingled
uixture of methyl othyl ketome (JK) (wo lomger wsed), tolusme, methyl ieo-
butyl hetows OIK), lacquer thianer, scetoss, RAgOuS Bagnescl snd alodine.
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. Alrcraft Battery Shop: The Aircraft Battery Shop is located
in Facility 52. Wastes generated from this area include nickel-cadmium
batteries (250/yr), sulfuric acid (15 gal/yr), cadmium-contaminated potassium
hydroxide (30 gal/yr), and PD-680 (30 gal/yr).

L Wheel and Tire Repair: The Wheel and Tire Repair and Replace-
ment Shop is located in Facility 52. VUaste materials generated from this
shop include spent paint remover and PD-680 (1320 gal/yr), and tires.

o Engine #aintenance: The Engine Maintenance Shop is located
in Facility 52. This shop generates waste PD-680, fuels, hydraulic fluid
and synthetic oil.

'Y Non-Destructive Inspection (ND1) Laboratory: The NDI Labora-
tory is located in Facility 89. Non-destructive testing methods, including
X~ray, uagnaflux, and ultrasound, are performed to determine material defects
of aircraft structures, component parts, and related ground equipment.

Wastes generated include penetrant (110 gal/yr), emulsifier (110 gal/yr),

developer (540 gal/yr), trichloroethane (50 gal/yr), and magnaglow inspec-
tion oil (165 gal/yr).

. Pneudraulics and Afircraft Maintenance Shop: The Pneudraulics
and Aircraft Maintenance Shop is located in Facility 70. The Pneudraulics
Shop services and repairs all aircraft pneumatic and hydraulic equipment.

The Aircraft Maintenance Shop provides maintenance to aircraft. Wastes

generated from these areas include synthetic oil, hydraulic fluid, engine
oil and PD-680.

° Power Mroduction and Exterior Electric Shop: The Power Pro-
duction and Exterfior Rlectric Shop is located in Facility 562. This shop
uses sulfuric acid (48 gal/yr), eolvemts (110 gal/yr), sntifreese (50 gal/yr),
lubrication oil (220 gal/yr) and transformer oil (50 gal/yr). Although most
of the transformers have mot yet been tested, the masjority of those tested

L A A g eyl v (B
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do not contain PCB (especially the pole-mounted type). There are no known
leaking transformers containing PCB at the present time.
% ° Engine Maintenance Test Cell: The Engine Test Cell is located

in Facility 40. This facility uses JP-4 (288,000 gal/yr), synthetic oil
(900 gal/yr), PD-680 (420 gal/yr), oil (36 gal/yr) and hydraulic fluid (30
gal/yr).

. Chemical Cleaning Shop: The Chemical Cleaning Shop is
located in Facility 53. This shop is generally used to clean landing gear
for inspection, repair and repainting. This shop uses paint remover (600
gal/yr), trichloroethane (60 gal/yr), carbon remover (660 gal/yr), caustic
(600 gal/yr), potassium permanganate (600 gal/yr), phosphoric acid (180 gal/
yr), cleaning compound (660 gal/yr) and various paint pigments.

. Plating Shop: The Plating Shop is located in Facility 59.
This shop is used to refininsh landing gear. Chemicals used in this shop are
chromic acid (1 gal/yr), cadmium oxide solution (2 gal/yr), caustic (2 gal/
yr), sulfuric acid (2 gal/yr), hydrochloric acid (0.5 gal/yr), and sodium
cyanide (2 gal/yr). It is likely that the Plating Shop was significantly
larger in the past. Modern aircraft have much less need for plating opera-
tions.

. Machine Shop: The Machine Shop is located in Facility 59.
The shop uses PD-680 (20 gal/yr), oil (2 gal/yr) and hydraulic fluid (11
gal/yr).

. Accessory Repair Shop: The Accessory Repair Shop is located
in Facility 32. This shop uses carbon remover (60 gal/yr), corrosion pre-
ventive (60 gal/yr), lubrication oil (60 gal/yr), PD-880 (300 gal/yr) and
trichloroethane (30 gall/yr).

. Photo Shopt This shop is run by a contractor in Pacility 73,
It discharges 144 gal/yr of nizmed waste, developer, fiver and cleamer.

-1l




b. Fuels Management

The Reese AFB Fuels Management storage system includes a number of
above ground and underground storage tanks and pipelines lacated throughout
the base. Table IV-2 is a summary of fuel storage capacities. A more
detailed analysis of fuel storage by tank capacity, fuel type, and fncluding
liquid oxygen (LOX) storage facilities is presented in Appendix E. Figure
IV~1 shows the approximate locations of the different fuels storage areas.

Most of the large (10,000 gallon or greater) tanks are within the
POL storage area located near the south end of the parking apron. There are
four large JP~4 surface tanks in this area, each surrounded by a diked area
of sufficient volume to contain any spills. All other tanks in this area
are underground. Two tanks contain diesel and two additional tanks contain
MOGAS (leaded and unleaded sutomotive gas). All tanks are constructed of
welded steel. Underground tanks are coated with corrosion inhibitor and tank
volumes are monitored periodically to assure early detection of potential
underground leaks. Four large inactive underground tanks once used for
MOGAS, but now filled with a preservative (i.e., "pickled") are also located
in the POL storage area. Three other large underground gasoline storage
tanks are located at the Base Exchange service station.

With one exception (the 2300 gallon JP-4 tenk at Facility 3170,
Fire Training), all nine medium size (1000-10,000 gallon) fuel storage tanks
are buried. The locations of these tanks are indicated in Figure IV-1.

A small (less than 1000 gallon) underground kerosene storage tank
is located in the POL storage arsa. In addition, 17 small capacity diesel
tanks (<1000 gallon, two surface and 15 buried) sxist on Reese. Facilities
40 and 60 each have a small underground JP-4 tank.
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Though technically not a fuel, liquid oxygen (LOX) storage
facilities are included here. Two surface LOX tanks with a total rated
volume of 7000 gallons are located within a fenced area at the northeast
corner of the apron.

All fuels are delivered to Reese AFB by tank truck, with approxi-
mately 24,000,000 gallons of JP~4 being purchased per year for the past 20
years. On base, JP-4 is transported by a fleet of 16 R-9 fuel trucks, each
with a capacity of 5,000 gallons. There is no hydrant fueling system at the
flightline. Diesel and MOGAS are transported by two L-300 fuel trucks, each
with 1,200 gallons capacity.

. c. Pesticide Utilization \

Reese AFB has conducted a pest control program since the base
opened. The program was initially implemented by the Road and Ground Shop.
However, in recent years, the responsibilities for herbicides and other
pesticides applications were taken over by the Entomology Shop. The pesti-
cide program involves routine and specific job order chemical application
and spraying. Pesticides are stored on base in Building 2003. Appendix F
includes a list of pest control chemicals in stock and/or used during the

past year, with estimates of annual consumption and methods of disposal,
where this information is available.

Pesticides at Rsese AFE are used primarily for moaquito and other
insect control, tree protection and weed control purposes. Interviews with
base personnel revealed no knowladge of pesticide cpill; or land disposal of
any off-spec or outdated chemicals in any of the base landfills. A small
volume of waste pesticide is known to have been disposed in the Scuthwest
Lendf1ll (Site D-1).

Mixtures of JP~4 and kerosene wers applied to both the Sewage and
Industrial Lakes in the past to control cattails. Uuatil about 1972, waste
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oils were used on the golf course to outline the fairways. Toxaphene, a
potent pesticide was used in the Sewage Lake on &t least one occasion between
1959 and 1965 to kill the inhabiting Tiger Salamanders which at one time were
estimated to number approximately 28,000. The quantity of chemical used is
unknown, but is suspected to have been excessive. By 1977, however, the
concentration in Sewage Lake was below the limit of analytical detection.

Past disposal practices for waste pesticides and pesticide con-
tainers are undocumented in base records. However, several interviewees !
indicated that the most common practice was to salvage empty containers, |
where feasible. Current practice is to triple-rinse containers, with rinse
water going to the industrial drain, crush containers and dispose of them
in the active landfill located in the southwest corner of the base. Unused
or out-dated materials are handled by DPDO and are transported off-base and
disposed in a RCRA-permitted facility.

d. Base Hospital and Laboratory Operations

Reese AFB operated an approximately 25-bed composite medical facili-
ty which provides clinical and dental services to base personnel. A number
of toxic materials are used by the hospital in routine operations. An
itemized list of these materials with estimated annual quantities is provided
in Appendix F. Hospital personnel interviewed indicated that each office/lab
utilizing hazardous materials inits activities is individually responsible
for proper handling, storage, and disposal of used or excess supplies.

Two past instances of hospital waste materials being landfilled
were identifed. In 1951, lead from the X-ray lab was reportedly landfilled,
vhile there was another report of ether being disposed in the Southwest Land-
£1411 in the early 1970's.
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2. Description of Waste Disposal Methods

Reese AFB has utilized a variety of disposal techniques for hazard-
ous and non~hazardous wastes throughout its 43 year history. These methods
are listed in Table IV~3 and are described briefly in the following paragraphs.
A detailed analysis of individual sites is provided in Section IV-B.

g eeory

——rr

Refuse generated at Reese AFB includes paper, garbage, glass, metal,
and other components of general municipal refuse. Refuse was disposed of

on base in a sanitary landfill until 1 July 1975 -- effective date for a

contract with the City of Lubbock for collection and disposal.

\ R Household refuse generated by personnel stationed at the Terry
County Auxiliary Field is burned in small trash barrels or disposed on-site
in shallow landfill trenches.

Construction debris consisting of wood, concrete, asphalt, wire,
: asbestos shingles, etc. was disposed at several sites throughout the history
} of the base. With the exception of asbestos, no hazardous wastes are lknown
1 to have been disposed at these construction fill sites. Hazardous wastes
such as paint thinners and removera are generated by facilities on the base
where aircraft are stripped of paint and repainted. Occasionally some waste
acids containing Cd and Cr are produced by the electroplating shop when a
vat must be emptied for maintenance or replacement. Although some reports
indicate this was lindfillcd, it is curreatly disposed of by DPDO.

Since the 1970's most hazardous wastes generated by Reese AFB are
either re-used on base or processed through DPDO for off-~base recycle or
disposal. However, in the past, hazardous wastes are known to have been
disposed in at least one base landfill, and continue to enter the Industrial
Waste Lake and Sewage Laks.
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TABLE IV-3. WASTE DISPOSAL METHODS - REESE AFB

Status
Method of Disposal

Discontinued/Continuing

Landfill - Sanitary X

Landf1ll - contruction and miscellgneous
Incineration

Surface impoundment

Fire training exercises (burning)
Re-cycle/re-use (on-base)

Off-base disposal (DPDO)

M b4 b B4 b M
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During the 1940's and 1950's, virtually all wastes were landfilled
or burned in a gas fired incinerator that formerly existed near the sewage

treatment plant. The base hospital operates its own incinerator which is
used primarily for the destruction of pathological tissues and cultures. A
third incinerator existed on base, and was used only for the disposal of
classified documents.

Fire training exercises provided a means of disposal for waste
oils, solvents, and Avgas. Six fire training areas were identified in the

review of base records and in interviews with base personnel. Of these,
only one (one on-base and one at the Terry County facility) remain active,
using JP4.

) : B. Disposal Site Identification, Evaluation, and Hazard Assessment

S S pngy AT D

As a result of Phase I activities at Reese AFB, 36 sites/areas of
potential environmental concern were identified. A summary listing of these
sites, including a brief description of the location and operation(s) con-
ducted is provided in Table IV-4.

In the following sections, each of the sites is described in greater
detail. Based on the information available, a determination of the potential
for hazardous chemical aigration from the site was made. Those sites deter-
mined to pose a significant potential threat to human health and the environ-
ment via migration of hazardous constituents resulting from past operations
were analyzed using the Hazard Assessment Rating Methodology (HARM). The
Decision Tree logic used to determine whether each site should proceed to the
HARM rating step is outlined in Table IV-5.

LA

Screening of the original 36 sites resulted in 9 sites proceed-
ing to the HARM model ranking step. These sites, along with their HARM
scores, sre summsrized in Table V-1 (Conclusions). The remaining sites, .
though determined to require mo further study in their presemt condition,
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TABLE IV-4. COMPREHENSIVE LISTING OF POTENTIAL AREAS OF ENVIRONMENTAL
CONTAMINATION IDENTIFIED AT REESE AFB, TEXAS
Site Site
4 Description Status*
D-1 Landfill, southwest corner of base A
%‘ D=2 Landfill, south end of primary instrument runway I
H D-3 Landfill, east of Sewage Lake I
¢ D-4 Landf11ll, north of Sewage Lake 1
N P I D-5 Landfill, west of Sewage Lake 1
) 5 D-6 Landfill, Terry County Auxiliary Field A
A D=7 Landfill, eastern boundary of Hurlwood acquisition I
: D-8 Rubble area, playa bed near softball field 1
" bD-9 Rubble area, northeast corner of parking apron I
D-10 Rubble area, northeast corner of base I
: D-11 Rubble area/landfill, northwest corner of base I
[ D-12 Rubble area, playa bed north of active fire training ares 1
i : D-13 Rubble area, between south ends of primary instrument runway
s and runway B 1
: . D-14 Rubble area, center of office area 1
# : sI-1 Surface impoundment, Industrial Waste Lake A
: S1-2 Surface impoundment, Sewage lLake A
S$I-3 Drainage impoundment, for runoff from active fire training
¢ area (FT-1) A
: SI-4 French drain, vicninty of CE paint shop I
L FI-1 Fire training area, west of south end of runway A A
z FT-2 Fire training area, east of taxiway 10 I
' i - FT-3 Fire training area, northwest bank of Sewage Lake I
; FT-4 Fire training area, east of north end of primary instrument
L 4 TUnway _ 1
FT-5 Fire training area, north end of taxiway 10 1
I-1 Incinerator, near se@age treatment plant 1
1-2 Incinerator, Base hospital A
1-3 Incinerator, center of office complex 1
SP-1 Spill, POL storage area (Aquasystem) -
3 sP-2 Spill, parking apron -
' E SP-3 Spill, Base gas station -
s-1 Storage area, PCB's, #2108 A
$-2 Storage area, hazardous wastes, #2110 1
$-3 Storage area, salvage yard A
=4 Storage area, drums, open area near salvage A
8=5 Storage area, underground waste oil taok, #450 A
8-6 Storage area, underground waste oil tank, #503 }
sL Sludge spreading aress
® A= gactive; I = {nactive.
,' = - n— A
>
1v=-20
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still represent potential envirommental concerns. If future activities will
disrupt any of these sites, their potential for environmental impact should
be re-evaluated in light of planned activities.

1. Landfills and Rubble Areas

Throughout its history, Reese has used a number of different areas

on base for surface disposal of solid and liquid wastes. The locations of
all landfills and rubble areas identified in this study are shown on Figure

IV-2. The types of wastes which have been landfilled or landspread are very
diverse. However, to facilitate characterization of individual sites, the
following broad classification of waste types may be used:

Construction wastes - consist of asphalt, concrete, and demoli-
tion rubble. A potentially hazardous component, asbestos,
should not be a problem unless disturbed.

Domestic wastes - consist of paper, cans, glass and other miscel-
laneous trash. Although hazardous materials may be included,
they should be in minute quantities and comstitute limited prob-
lems. A potential problem could be the formation of methane and
hydrogen sulfide from the anaerobic decomposition of materials,

particularly if garbage is present.

Industrial wastes - consist of spent acids, bases, pesticides,
solvents, fuels and soil. Many of these materials are hasardous
and have the potentiasl for aigration.

a. Site D~1 Landfill, Southwest Corner of Base

The site (hereafter, "Southwest Landf1ill™) is the only active
landfill within the base proper. The site which covers spproximately 23
acres has had one or more disposal tyenches active at sny given time since
the mid~1930's. At pressat, only two treaches for disposal of comstruction
type wastes are in use. fowever, ia the pest, «!ntuulmmmu

Iv=22
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are also known to have been disposed at this site. Figure IV-3 depicts the
distribution of all identified active and inactive trenches. Trenches for
household and commercial wastes trending parallel to the north side of the
site were closed in 1972. At that time, new trenches were opened for con-
struction debris along the south edge of the area. The entire site was
closed to general dumping in 1977. Thereafter, disposal was restricted to
non~hazardous solid wastes only.

Unfortunately, in the early days of operation, no written records
of the types and volumes of wastes and their exact disposal locations were
kept. Although permits for dumping were required and weekly imspections were
conducted from the mid-1960's onward, most of the information on the wastes
in the southwest landfill came from fnterviews with former base employees.

Reportedly, during the late 1950's to early 1960's, a variety of
waste acids and cleaning solutions were disposed of in the Southwest Landfill.
Drums were transported to the site, drained, and the empty drums returned
to the salvage yard. One utmu places the annual volume of these wastes at
about 100 gallons during this period. Ohter interviewees recalled approxi-~
mately thirty 55-gallon drums of unknown origin, four 32-gallon drums of
paint chips and five 20-gallon containers of chromic acid being stored (and
possibly dumped) at the landfill around 1976. All empty containers were
returned for salvage.

Other wastes that were sllegedly dumped at this site include scrap
aircraft tire debris (late 1950's), tractor trailer loads of lead pipe from
the old aquasystem (1960's), ether (volume unknown) from the base hospital,
dredged sludge from the Industrial Weste Lake (early 1970's), and plating
tank bottom sludges containing ceduium (1976 or 1977). Pesticides ars also
known to have basn disposed in two 300' x 30' x 13' trenches located near the
center of the site (see Figurs 1IV-3).
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Pigure IV-3. Distribution of ¥uowa Treuches in the
Southwest Lanidfill (Site D-1).
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The Southwest Landfill was rated using the HARM model primarily
because of the known instances of disposal of hazardous wastes and the
rénaining uncertainties with respect to actual volumes. In addition, the
naturally occurring soils in the disposal area are among the most permeable
identified. Therefore, there is a greater potential for contaminant migra-
tion from this site than elsewhere where soils are clay-dominated and less
permeable. The total HARM score for this site is 60.0.

b. Site D-2 Landfill, South End of Primary Instrument Runway

During the early 1960's and again in the 1980's, construction
debris and domestic trash were disposed of in a playa existing at the end
of the primary instrument runway. Subsidence over this landfill has adver-
sely impacted the use of the runway.

Details regarding the wastes disposed in this landfill are sketchy.
It is believed that the quantity of waste materials is woderate, but the pre-
cise location of trenches is unknown. The types of waste materials identified
include concrete and asphalt debris, generally cousidered innocuous.

This site was not rated using HARM since all available evidence
suggests that no hasardous wastes were disposed at this site.

c. Site D=3 Landfill East of Sewage Lake

During the 1940's open trenches located east of the Sewvage Lake
were used for waste disposal. Cenerally these trenches ran north/south and
contained construction/demolition lumber and wiscellaneous trash. Most of
this material vas burned in the ditches, then covered over.

The exact locations of the trenches are not known. It is however,
generally believed that moderats smounts of material wete disposed. Further-
more, since the base was closed during most of the period of landfill opera-
tion, most of the disposed meterial consisted of comtruction debris.

v-26
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This site was not rated using the HARM model, since no evidence
obtained during the records search or interviews suggested that hazardous
wastes were disposed in this area.

l i d. Site D-4 Landfill, North of Sewage Lake

{ ‘ During the 1950's to the mid 1960's, trenches on the north side of
Sewage Lake were used for waste disposal. Waste fuels, oils, construction
debris, paint chips and solvent were all disposed in several east/west
trending trenches. Allegedly water was sometimes present in the bottom of
the trenches, and occasionally direct connections to the playa were observed.
Subsidence over the trenches in the past was reported and continues to be

a minor problem. Prior to 1946, household and commercial wastes were land-
filled over a larger area identified by the Air Furce, which included the
D-4 site.

The quantity of material disposed in Site D-4 was large, and essen-
tially all types of wastes, including some hazardous materials were disposed
of in the trenches. Reported observations of direct interconnection between
standing water in the trenches and the Sewage Lake suggest a high potentisl
for contaminant migration. For these ressons, this site was rated using the
HARM model and received a score of 68.

e. Site D-5 Landfill, West Side of Sewage Lake

During interviews with past base personnal, several sast-west

trending trenches were reported to have existed on the west side of the . h
Sewage Lake. The trenches were probably used during the 1950°'s and early "
1960's for dispossl of sll types of base-gensrated wastes that could have
included industrial compousds and waste oils. The types sud quantities of
wastes, however, is speculative. The only physical evidence for the sxistence
otahdlulumduumedmuo!nhuuudmthmn
road that may now overlie the former tremches.
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This site was rated using the HARM model based on limited
evidence of potential contamination and a slight possibility of off-site
migration due to the site's proximity to the base boundary. Due to the
drainage pattern, however, any contaminant migration would be more likely
to occur in the direction of the Sewage Lake. This site received a
HARM score of 53.

f. Site D=6 Terry County Landfill

Wastes generated by Air Force personnel stationed at the Terry
County Auxiliary Field are disposed in a small landfill trench located in
the northwest section of the facility. The landfill includes limited con-
struction debris and residues from burning domestic trash/garbage. The
trench is active, the quantity of wastes disposed small, and the types of
wastes are non-hazardous. For these reasons, the site does not present an
environmental threat and does not require rating with the HARM model.

8. Site D-7 Landfill, Hurlwood Acquisition

A disposal area existed behind a cotton gin that ﬁornarly occu~
pled part of the property in Hurlwood acquired by the Air Force in 1978,
The wastes disposed reportedly consisted of only non-hazardous debris in-
cluding miscellaneous trash from the gin. It is believed the disposal area
did not accept any domestic or construction type wastes from residents of the
town of Hurlwood.

On this basis, the site is not considered a hazerdous waste dis-
posal area and can be eliminated from further comsideration.

.
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h. Site D-11, Landfill, Northwest Corner of Base

This site reportedly consisted primarily of waste piles of asphal-
tic construction debris, resulting from runway demolition. However, allegedly
in the early 1970's, thirty to fifty 55-gallon drums of material described
as "too toxic for the landfill and lakes" were emptied into trenches cut
into the construction debris. Two or three years later the debris was

spread out over 3-5 acres along the northwest corner of the base.

This site was rated primarily on the basis of the alleged extreme
toxicity of the wastes disposed in the 1970's, despite the fact that the
potential for migration is low in this area of moderately low permeability
gsoils.

There are several factors that contribute to the difficulty in
rating this site: the lack of information on what exactly was dumped; the
subsequent spreading of the hazardous waste-contaminated asphaltic debris
over such a large area; and the amount of time that has elapsed since the
occurrence. In light of the foregoing considerations, the HARM rating of
44 18 subjective,

1. Miscellaneous Surface Disposal Areas

Sites: D-8 Rubble aresa, playa bed near softball field

D-9 Rubble area, northeast corner of parking apron

D-10 Rubble ares, northeast corner of base

D-12 Rubble area, playa bed north of active fire training
area

D=13 Rubble ares, between south ends of primary instru-
ment runway and runwvay B

D=-14 Rubble area, center of office aresa

The demolition of runways and buildings on Reese AFB has resulted
in the existence of numerous surface disposal areas listed above, which are
characterised by concrete snd asphaltic debris. Apparently the northwest
landf111 (Site D-11) was also of this type until it was allegedly used to
dispose of toxic liquid wastes.
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The actual boundaries of these rubble areas are typically diffi-

cult, it not impossible, to define, as are the waste quantities which range

from small to large. The wastes however are generally considered innocuous.

A possible exception may be asbestos-bearing roofing materials that are

reportedly ubiquitous in these construction debris-type landfills. However,

1f left undisturbed, any asbestos is unlikely to become airborne where it

would pose a threat to human health., Based on these considerations, the

above listed sites are referred to the Base Bioenvirommental Engineer for
consideration if future construction is planned at any of these locatioms.

However, within the scope of this project, they may be eliminated from further

consideration based on an absence of pathways for migration of the only
potentially present hazardous constituent, asbestos.
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2. Surface Impoundments

As discussed in the section on local geology, six playas exist
within the boundaries of Reese AFB. Two of these are used as natural sur-
face impoundments; one for effluent from the sewage treatment plant and the
second for industrial waste streams from the shops and flightline. These
sites were identified as having potential for environmental contamination,
and are discussed below, along with two other sites where liquid wastes were

disposed. The locations of all four sites are shown on Figure IV-4.
a. Site SI-1 Industrial Waste Lake

The Industrial Waste Lake is located just within the base boundary;
south of the picnic area and west of the perimeter road (Spur 309). The
impoundment covers approximately 4.5 acres in the center of a larger natural
playa that extends off base property, across Spur 309, The part of the
natural playa on base property has received storm drainage and industrial
wastewater since 1942. Review of aerial photographs indicate that shortly
after the base reopened (probably around 1950) the playa was drained and
deepened, significantly reducing the actual industrial waste water contain-
ment area. In spite of this, during periods of heavy rainfall, the impound-
ment often overflowed, with wastewater at times covering almost the entire
area of the natural playa, including the adjacent privately owned property
across Spur 309.

In the early 1970's the Industrial Lake was again deepened with
dredged material disposed in the southwest landfill (D-1). In 1977, a pump
wvas installed in the Industrial Lake to prevent flooding. Before overflow
occurs, water is pumped out of the Industrial Lake and into the Sewage Lake.
In 1982, the system was further modified with installation of a one-way
valve intercomnecting the two halves of the playa under the Spur 309 road.
This valve allows water to flow only into the Industrial Waste Lake from the
drainage area on the private property sast of the road.
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Figure 1V-4, Locations of All ldentified Surface lmpoundments, .
Reese AFB, Texas.
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Currently, the Industrial Waste Lake receives surface runoff from
most of the base area. This includes drainage from the flightline and
industrial shops. This wastewater routinely contains paint remover, drag-out
from the plating tanks containing chromium, cadmium, and acids, oil and

grease from the parking apron, detergents, etc.

A primary concern is the paint stripper which contains methylene
chloride. In the past, the paint stripping waste was simply washed to the
industrial drain. However, within the last year, the wastes are collected
by a wet-vacuum process prior to a rinsing of the hangar floor. This dilute
wastewater passes through an oil-water separator approximately 0.75 mile
from point of final discharge into the Industrial Waste Lake. ‘This revision
in procedure should significantly reduce the amount of methylene chloride
discharged to the lake. (Previous analyses of lake water samples have

contained no methylene chloride.)

Periodic water analyses indicate that the Industrial Waste Lake
has occasionally contained low concentrations of metals and volatile organic
compounds. Bottom sediment and sludge samples contain several trace metals.
However, E.P. Toxicity extractions indicate that these metals are in a
relatively immobile form.

1v=-33
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b. Site SI-2 Sewage Lake

The Sewage Lake is located just south of the Reese AFB sewage
treatment plant where sewage is treated by a modification of the Hayes
process which consists of screening, primary sedimentation, first-stage

contact aeration, intermediate sedimentation, second contact aeration and

final sedimentation. Effluent from final sedimentation is chlorinated and

flows into two small in-series lagoons, eventually entering the main playa

basin. The basin occupies approximately 35 acres in area, and the average

water depth is 2m. The bottom consists of natural low-permeability clay

which is featureless and devoid of vegetation and debris.

The playa basin was modified in 1941 to receive treatment plant

After World War II, the base was closed until 1949 but continued
to serve as a housing area; thus, the sewage facilities remained operative.
Egsentially, the basin has held water since 1941; however, on several occa-

sions the water was drained and on at least one occasion, the pond was
poisoned with toxaphene to kill salamanders.

effluent.

This was done to stock the
pond with fish, all of which died shortly thereafter.

Chlorinated water from the Sewage Lake is currently used for golf
course irrigation, and sewage digester sludge is spread and dried on the
playa banks, along sections of the perimeter road, and on the golf course
grounds. In the past, sludge was spread much more extensively throughout
the base (see Section 1VB-7 for a more detailed description).

Sampling data indicate that the Sewage Lake ﬁitcr quality is typi-

cal for a sawage lagoon. However, polynuclear aromatic hydrocarbons (PAH)

have been detected in low concentrations in the sludge.
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Historically, hazardous wastes have been disposed of in Sewage Lake.
For instance, in 1963, a large volume of asphaltic debris from runway demoli-
tion was dumped into the lake. Also, until the early 1970's, diesel oil was
periodically applied to the pond surface as a mosquitocide. For a short time
between mid-1980 and early 1981, solvents, waste oils, and other industrial
wastes from the flightline shops were introduced into the sewage system.
Total throughput of flightline wastes during this period is estimated as
hundreds of gallons.

Since 1977, the Sewage Lake has periodically received increments
of flow from the Industrial Waste Lake via an overflow pump installed in
the Industrial Lake. Thus, the Sewage Lake is a hazardous waste surface
impoundment under RCRA, since it is directly connected to another known
hazardous waste impoundment {the Industrial Lhke).

The Sewage Lake was rated using the HARM model because the pre-
sence of hazardous constituents is confirmed albeit in low quantities; and
there is the possibility of natural migration of these constituents through
the soils. The practice of using Sewage Lake water for golf course irriga-
tion creates an additional pathway for potential contaminant migration.

The HARM score for this site is 68.

c. Site SI-3 Fire Training Impoundment

Near the active base fire training area (FT-1) is a small (8' x 60')
trench filled with several inches of water. It is near the center of a playa
that has been partially filled with concrete debris (D-12). A surface drain
from the fire training pit discharges ~1350 ft. from the trench. Aleo
around the edges of the trench are deposits of ash-gray material, possibly
discharged with drainage from the training area. There is no noticeable
petroleum film on the water surface.
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This impoundment collects local runoff which includes surface
drainage from a construction landfill, the southern end of runway A and the
fire training area. This site was determined not to represent a threat of
contaminant migration since it is located on the relatively impermeable soils
of a playa bed and in view of the low volumes of wastewater and high evapora-
tion rate.

d. Site SI-4 Civil Engineering Paint Shop Treamch

A trench (8' x 10' x 5' deep) with a gravel French Drain was used
to dispose of paint thinners and cleaners. This trench was located between
the paint shop and the railroad tracks (since removed). For several years
in the 1960's, kerosene, toluene, acetone, and laquer thimner (methyl alco-
hol?) were drained into the pit. When the gravel became clogged with paint,
the practice was discontinued and the ditch was backfilled.

The quantities of material disposed is unknown (probably small)
and the exact boundaries of the site are speculative.

This site was rated using the HARM model becsuse of the documented
disposal of wastes containing hazardous chemicals, and the potential for mi-
gration resulting from dumping of these liquids onto a highly permeable sur-
face. The HARM score for this site is 56.

2. Fire . Training Areas

Fire fighting experience is gained by having installation perscunel
routinely extinguish or purpossly set fires. These fires are started using
'waste’ fuel and other flammadles from the bass. Until the 1970's a major
compound utilized in fighting fuel fires was carbon tetrachloride. 8ince the
u1d-1970's, bromochloromethane snd bromochlorodifluoromethans have besn
utilised. All of these firve fighting compounds as well as lsaded avietiocn
gas std JP-4 (often mixed with propenedicl) cea be expectad to be contamimants
at fire training avess.




Site FT-2, inactive since the mid-196Q's, is typical of the fire
training pits. Fuel thinners and solvents (6-12 drums) would be emptied
onto some trash in an unlined pit. The fire would be started, allowed to
burn until very hot, then put out. The unburned fuels and extinguishing
agents would then be allowed to evaporate, percolate, or yrunoff. This activi-
ty would take place almost every weekend over a period of years.

At Reese AFB, five fire training areas were identified. Figure IV-5
illustrates their locations. All but ome of the sites are now inactive. Two
inactive sites (FT-4, S5) have been regraded and scattered as part of on-going
construction activities, and the specific locations could not be identified.
Another two inactive fire training locations (FT-3 and 2) are probably intact.
One is on the edge of the sewage playa, the other near taxiway 10. The two
active fire training sites are located just north of the southwest landfill

(FT-1).

In summary, no environmental stress was observed at any of the in-
active fire training areas. It is therefore concluded that they pose no sig-
nificant risks to human health. Besides these facts, the location of the
sites are not precisely determined and sampling would, therefore, be difficult.
The active site (FT-1) is readily identifiable and is likely to contain con-
taminants in quantificable concentrations.

a. Site FT-l, Active Fire Training Area on Base

The active (since 1965) fire training site on base has s HARM
rating of 54. This rating occurs from ths presence and continued use of
halogenated hydrocarbons and the unknown potential of migration.

e



e

. [ P
s B et e 020 AR b0 .

Locations of All Identified Fire Training Areas,

Reess AVS, Texas.

rigure IV-S.




4. Incinerators

Three incinerators have been used for disposal of a variety of
wastes at Reese AFB during its history. Currently, only one is active (I-2).
The largest incinerator (I-1) was demolished in the 1950's. Each of the in-
cinerators is described in the following sections, and their locations are
shown on Figure IV-6.

a. Site I-1 Incinerator, Vicinity of the Sewage
Treatment Plant

A brick, natural gas~fired incinerator with approximately a 40 ft.
chimney operated in an area near the sewage treatwent plant from 1941 to the
early 1950's. It was used to burn virtually all wastes generated by the base
including domestic, construction and industrial wastes. It is generally
believed that during the period the base was closed (1946 to 1949) few, 1f
any, industrial wastes were incinerated.

The disposition of the residues from the incinerator is undocu-~
mented. Allegedly the natural gas burners were left on most of the time,
possibly leading to complete combustion or even vo'itilization of most of
the wastes.

Site I-1 was not rated using HARM as no evidence of envirommental
contamination was uncovered during the dats review or in interviews.

b, Site 1-2 Incinerator, Bass Hospital

This incinerator is curremtly used primerily to dsetroy pathologi~
cal wastes. It is fired with natural gas sand has an aftarburner system on
the stack to assure complete incineration of all materials.

Site 1-2 was not rated using BANM as no evidence of enviroumental
contemination sssocisted with imecinerstor opevation wes discovered in the
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c. Site I-3 Incinerator, Base Command Headquarters

A small incinerator was used to destroy confidential material. MNo
hazardous wastes were incinerated; thus this site does not constitute a
hazardous waste disposal facility.




5. Spill Areas

Small spills have occurred on Reese AFB. These spills are general-
ly cleaned up quickly, in compliance with all provisions of the base's 01l
and Hazardous Substance Pollution Contingency Plan (Reese Plan 705), and do
not have a significant envirommental impact. Typical of these are small
spills which routinely occur on the aircraft parking areas as a consequence
of fuel expansion in the aircraft fuel tanks and routine engine maintenance.
Small spills can also be expected from accidental overfilling of tanks and
off-loading of fuel trucks.

Three larger fuel spills were reported during interviews with base
personnel. The locations of these fuel spill areas are illustrated in
Figure 1V-6.

a. Site SP-1 Fuel Spill, POL Storage Area (Aquasystem)

During onsite interviews, it was learned that from approximately
1947 until the early 1960's, the POL storage area used an "aquasystem”.
This system was a network of underground Avgas tanks connected by 12" lead
pipes vhich were supported on concrete pedestals. The entire system was
buried at a depth of 10' to 12', Water was used as part of the fuel deli-
very system to float the fuel upward in the tanks and through the pipelines.

In about 1949, a major lesk in the system occurred which was
recognized only after a nearby water supply well (#4) began pumping Avgas.
By this time, it 18 eatimated that on the order of 1000 gallons of mixed
Avgas and wvater (mix ratio unknown) had been lost. The well was subsequently
abandoned. Remedial actions taken to limit the damage included pumping gas
from the well, excavation of contamivated soil, and repair of the lesking
pipes. The excavated soil and the resulting pit and trenches were allowed
to asrate prior to backfilling.
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This site was rated using the HARM model based on direct evidence
of migration of hazardous materials was provided by contamination of the
ground water from well #4 in 1949 (Site SP-1 received a HARM score of 67).

There is also the potential for continuing migration of whatever hydrocarbons

may have been left.

b. Site SP-2 Fuel Spill, Parking Aprom

One interviewer recalled a spill of JP-4 which occurred on the
parking apron sometime between 1978 and 1980. He estimated that a volume of
60 to 70 gallons was spilled. Reportedly, the spilled fuel was rimsed to
the storm drain and the apron was squeegied down.

Since the JP-4 spill occurred on the parking apron (an impermeable
surface) and was promptly washed to the storm drainage system (which dis-
charges to the Industrial Waste Lake after passing through an oil/water

separator) this site is not considered to present an environmental hazard.
c. Site SP-3 Fuel Spill, Base Gas Station

Allegedly, in the early 1960's an Avgas spill occurred "near the
base gas station." The volume of gas lost was not estimated, however, it
was stated that a nearby well (#4) was contaminated with the gasoline.

We believe this site actually reflects the same incident that
reportedly occurred in the POL storage area (SP-1) in 1949. The same well
was reportedly contsminated. The discrepancies in the reported datss and
locations of the spill are probably a result of it having occurred more than
20 years ago. We have therefore not rated this site, but have shown the
location identified by the interviewse on Figure IV-6.

V=43




6. Waste Storage Sites

Several hazardous material and waste storage sites have been located
on Reese AFB. These sites are areas of interest due to their potential for
envirommental contamination and were reviewed during the on-site survey.

These sites are illustrated in Figure IV-7,

a. Site S-1 PCB Storage

The PCB storage area at Reese AFB is currently located in Bldg. 2108.
No incidents of spills or leaks were reported from this area. In 1981, one
or two leaking transformers were reportedly stored in Bldg. 73. According to
the transformer labelling, they potentially contain PCB's. They were stored

on concrete pads, with no external drainage, until they were disposed off-base.
b. Site S-2 Hazardous Waste Storage

Hazardous wastes were formerly stored at facility 2110. This area
is no longer used and no incidents of leaks or spills were identified.

¢. Site S-3 Salvage Yard

Empty drums and other salvageable waste materials are stored at

facility 2104. No incidents of envirommental contamination in this area
have been reported.

d. Site S-4 Drum Storage

Drums (55 gal.) awaiting off-base disposal are stored on pallets.
The area did not have a containment system until 1983. During a routine
Texas Department of Health inspection, this inadequacy was discovered. At
the same time, one bulging drum was found. It had not ruptured and the con-
tents were transferred to another drum before any environmental damage
occurred. These minor violations have been resolved.
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Figure IV=-7. Llocations of All Identified Waste Storage Areass,
Reese AFB, Texas.
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e. Site S-5 Underground Waste 0il Storage Tank

A 550 gallon underground storage tank for waste automotive oil is
located at Bldg. #450. This tank has been used since 1972. No incidents
of leaks were reported.

f. Site S-6 Underground Waste 0il Storage Tank

A 5,000 gallon underground storage tank for waste automotive oil
is located at Bldg. 503. RNo incidents of leaks have been reported.

7. Sewvage Digester Sludge Spreading Areas

Throughout Reese AFB's history, sewage digester sludge has been
used at many locations to fertilize grassy areas. Figure IV-8 ghows the
location vhere this practice is continuing as well as past spreading areas
identified by interviewses. Currently, sludge is spread primarily along the
perimeter road, on the north bank of the Sewage Lake, and on the golf course
greens.

In actuality, aress that were at one time used for sludge spresding
may be even wore extensive than those shown on the map. Several interviswees
sgreed that "sludge has been spread at almost every place on the base where
there's grass". '

Analyses of the sewvage sludge indicate thst polynuclesr arometic
hydrocarbons (PAN) are a mimor comstituent. Howsver, at the levels detected,
the PAR's do not constitute a health hasard.

A potential comcetn sswociated with the siwige is the sugpestide
that at some time prier ¥8.3976, mixtag of chromic acidwith sewage sludge
vas a procedure used fof waste acid diepesal (PSAY weme deted 30 April 1976).
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The areas on the base where sludge spreading has occurred are too
widespread and poorly defined to rank using the HARM model.

However, areas
used for spreading prior to 1976 should be reviewed by the Base Bioenviron-

mental Engineer and a determination made as to whether the sludge used con-
tained chromic acid waste.
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V.  CONCLUSIONS

The goal of the IRP Phase I is to identify sites where there is the
potential for envirommental contamination resulting from past waste disposal
practices and to assess the probability of contaminant migration from these
sites. The conclusions given below are based on the assessment of information
collected from the project team's field inspection, review of records and files,
review of the environmental setting, and interviews with base personnel, past

employees and regional, state, and local government officials. A listing of
all interviewees and outside agency contacts is provided in Appendix B.

Table V-1 is a ranking of the potential contamination sites iden-
tified at Reese AFB by their final HARM scores. A summary of HARM subscores
for those sites is also provided. The meteorology, geology and population
characteristics for most of the sites are very similar, so some effort was
made to emphasize the differences between the gites. In addition, many of
the data sare somewhat speculative, baing primarily based on interviewa and

worst case scenarios.

Receptor scores vanged from 44.4 to 63.3. The two lakes and the
adjacent landfills had the highest scores. They were nearest the cemter of
the base and attendant living areas. Also, a golf course has been construct-
ed over most of this area, attracting potential receptors.

Waste characteristic scores ranged from 30 to 100. The potemtial
for plating wastes (metals) and most oily wastes contributed to the range.
The presence of liquid wastes also contriduted to the high values.

Pathway scores tanged from 38.9 to 100. The relatively low per-
meabdility soils, a desp aquifer amd little evidence of aigration of wastes
craated low scores. The highest scors was due to Avgas detected in Well #4
after the squasystem spill. :
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The two lakes have natural clayey substrates (if still intact after
dredging). The Industrial Lake has a valve and pump to decrease spread of
contamination. The aquasystem spill received evaporative treatment before
backfilling. These management techniques (natural and man-made) created a
difference between the raw and final scores.

In summary, most of the receptor and pathway scores are low, due
to the flat land, arid environment and agricultural land use. The two lakes
ranked highest, since alleged contamination already exists in surface water.
The two largest landfills ranked the next highest, since they had the largest
volumes of waste. The aquasystem spill rated high because migration of
Avgas into well 4 in 1949 is documented. The rest of the sites had lower
final scores, primarily due to swmall waste volumes and low population densi~
ties.

First-hand evidence of envirommental contamination (visual obser-
vations or odor) was noted only at Site SI-1, the Industrial Waste Lake
(highest HARM score) and the active fire training area (FT-1). The Indua-
trial Waste Lake was rated using the HARM model because of the well docu-
mented historical use of this lake to disposs of hazardous waste streams
and the potential for off-site contaminant migration via flooding prior to
1977. Since 1977, interconnection of the Industrial Lake with the Sewage
Lake/golf course irrigation system introduces & secondary potential path-
vay for contaminant migration. The HARM score for this site is 75.

Although the Sewage Lake (SI-2) received the second higheast HARM
score (68) based on potential for envirommeatsl contamination, existing
analysis of the surface water and sewage sludge are generally typical of
sevage lagoons. Polynuclear aromatic hydrocarbons wers detected in minor
quantities.




The hazard associated with the aquasystem spill may actually be
lower than the HARM rating implies. Although it was a significant spill,
due to the length of time since the Avgas spill occurred and the remedial
actions implemented at the time of discovery, the probability of this site
being a continuing source of contamination is low. In addition, the contami-
nation would be so diffuse within the ground-water system that concentrations
in samples would be below detection limits. A method of detection would be

difficult to identify.
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VI. RECOMMENDATIONS

The final HARM scores of each of the nine rated sites ( a total of
36 sites were screened) were compared and a relative scale of potential risk
was developed (Table VI-1l). Of greatest concern are high risk potential
sites SI-1 and D~4. Recommendations for Phase II activities at these sites
are provided in Section VI A-l.

Based on the conclusions stated in Section V, Sites SP-1 (aquasystem
spill) and SI-2 (Sewage Lake) have been re-evaluated and considered to pose
a low risk of environmental impairment. No Phase II activities are recommend-
ed at this time.

? Sites receiving a moderate potential risk rating are the Southwest
Landfill (D-1) and the CE Paint Shop trench (SI-4). Suggested limited Phase
I1 investigations are described for these sites in Section VI A-2.

The remaining three rated sites (FT-1, D-5 and D-11) are considered
to have a low potential risk. On the basis of data currently available, no
further actions are recommended.

Although the remaining 27 nonrated sites were determined to not
rxquire further study in their present conditions, they still represent
potential environmental concerns. And, they should be evaluated for envi-
ronmental impact prior to any activities which might cause disruption.

A. Recommended Phase II Activities

A stepwise approach has been taken in recommending Phase II activi-
ties. This approach provides the most cost~effective mesns of determining
vhether envirommental contamination from past disposal activities has occur-
red, and 1f so, the extent of the impact.
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TABLE VI-1. POTENTIAL RISK RANKING BASED ON

FINAL HARM SCORES

Final HARM Potential

Site # Description Score Risk
SI-1 Industrial Waste Lake 75.3 ‘ }
S1-2 Sewage Lake 68.9 High g
D=4 Landfill, north of Sewage Lake 68.1 i
SP-1 Spill, POL Storage Area (Aquasystem) 67.9 ]
{4
D~1 Southwest Landfill 60.0 Moderate | '
SI-4 CE Paint Shop trench 56.0 g
i
q
FT-1 Active Fire Training Area (Reese) 54.2 ¥
D-5 Landfill, weat of Sewage Lake 53.3 - ;
D-11 Northwest Landfill/Rubble Area 44.4 Low i
FT-6 Active Fire Training Area (Terry County) 40.4 |
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1. Phase II Activities for High Potential Risk Sites

a. Site SI-1 Industrial Waste Lake (HARM Score = 75)

Due to the nature of the substrate underlying the Industrial Lake
and composing the playa bed in which it is located, it is doubtful that im-
pounded wastes have migrated to the Ogallala aquifer, some 150+ ft. below
the land surface. However, periodic flooding prior to installation of an
overflow pump in 1977 may have resulted in off-site migration with resultant

soils contamination.

As a preliminary step to determine if contamination has occurred, -
three suggested soil sampling locations (2 within the base and a third
off-base 1f possible) are shown on Figure VI~1 (Step 1). Soil samples could
be obtained by hand augering to 10 ft., with samples taken at 2.5 ft.
intervals. Considering the nature of wastes disposed at this site, it is
recommended that samples be analyzed for oil and grease, Pb, Cr, and Cd,
and volatile organic halocarbons (EPA Method 602).

An expanded so0il sampling program (Step 2) designed to determine
the areal extent of contamination should be undertaken only if results from
the first round of sampling are positive. Four additionsl locations are
shown on Figure VI-1l. These samples should be obtained and analyzed as des-
cribed above.

If contaminant migration has extended to the second phase sites,
the possibility of ground-water contamination becomes more likely. In this
scenario, it is recommended that a single ground-water well be emplaced
along the edge of the Industrial Lake and that water from the Ogallala Aqui-
fer be sampled for the patamsters described previowsly.

1f ground-water contamination is found to have occurred st the

Industrisl Lake, the Sewage Lake (Site $I-2) should be re-evaluated for its
potentisl risk in view of the new data. '

vi-3
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b. Site D~4 Landfill North of Sewage Playa (HARM Score = 68.1)

If contamination exists, it is probably migrating toward the playa.
For thias reason several hand augered soil and soil moisture sampling sites are
located, as shown in Figure VI-2. Sampling is to be accomplished as
described previously. A full GC/MS (EPA 624 and 625) and metals (IPC) scan
of collected materials, composited by hole, should be accomplished. If
further sampling is required, specific indicator parameters are to be chosen
for the analyses.

Full determination of the areal extent of contamination 18 to be
accomplished by this recommended program. Further hand augering and sampling
by depth should be completed (splitting original samples, compositing half
and holding the remainder is effective) in order to assess vertical migration
of contaminants. If analyses of samples suggest the possibility that con-
taminants have migrated vertically to the water table, drilling to the aquifer

to assess the contaminant plume may be required.
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2. Limited Phasc II Activities for Moderate Potential Risk Sites

8. Site SI-4 CE Paint Shop Trench (HARM Score = 56.0)

The precise location of the trench has not been determined. Theo-
retically, a datailed resistivity study over the general area could be used
to locate concentrations of conductive solvents. However, the small size of
the area and residual volumes in question do not favor this method. A
grid array of 5 or 6 soil sampling sites should be established. (See des-
cription of Step 1 soil sampling program at Site SI-1). If a trench location
can be established, hand augering two holes to sample materials below the
gravel is recommended. GC/MS analysis for volatiles (EPA 624) should be
utilized to identify and quantify contamination.

b. Site D-1 Southwest Landfill (HARM Score = 60)

A limited Phase II soil sampling program is recommended to determine
if environmental contamination has resulted from this moderate risk site. A
preliminary round of soil samples is recommended to be obtained by hand suger-
ing at the four locations identified in Figure VI-3. Soils should be sampled
to a depth of 15 feet at 2.5 ft. intervals. Since the natural soils in this
area are known to be among the most permeable on the base, undisturded sam-
ples should be obtained, if possible, and tested for physical as well as
chemical paramsters. Recommended analyses include porosity, permeability,
pesticides, cadmium, chromium, lead, and volatile organic halocarbons (EPA
Mathod 602). Dapending on the rasults of these preliminary analyses emplace-
went of a single ground-vnt‘cr well may bs advisable near the nost highly
contaminated soil sampling site to assess poteatial 3mnd-u,tqr contamination.
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3. Sewvage Digester Sludge Spreading Areas

The areas on the base where sewage digester sludge has been spread
to fertilize grassy areas are too dispersed and poorly defined to rank using
the HARM model. As stated in Section IV, a potential concern associated
with the sludge is the poesible addition of chromic acid as a procedure used
for waste acid disposal prior to 1976 (USAF memo dated 30 April 1976). Areas
which were spread with the sludge prior to 1976 should be evaluated to deter-
. nine if the sludge contained chromic acid waste.
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FRED B. BLOOD

EDUCATION:
N 8., Biology (Aquatic Reology), Virginisa Commomwealth University, 1973,

. 8., Gemeral Science (Biology and Chemistry), Virgimis Polytechnic Insti-
tute, 1969.

EXPERIENCE :

Biologist, Radian Corporatiom, 1981-Presemt.

Senior Consultant, Seagull Rovirommemtal Coatrol, 1980-1981.

Technical Yield Advisor, U.S8. EPA Region V, Law Eagineering Coutract, 1979,
Aquatic Ecologist, Lev Bagineering Testing Co., 19761979, |
Staff Biologist, Virginia Electric and Power %. 1973-1976.

Visiting Scholar, Smithsomian Institute, 1973,

Teaching Assistant, Virginis Commomweslth University, 1971-1973.

Teacher, Benrfico County (Virgimia) Public Schools, 1969-1971,

FIELDS OF EXPERIENCR:

At Radian, Mr. Blood is respomsible for sanaging the colioeth-. identifice-
tion, and interpretation of ecological data. Bis particular ares of exmpertise
involves aquatic ecology and envirommental toxicology. The follewiag project
experience demonstrates his expecztise.

Mr. Blood is s task lesder to evsluate mining spplicatioms fer OSM. 1Im this
capacity Apparent Completeness Reviews (ACR) sad Techmical Asslyses (TA) are
being sccomplished. Impeetent issues include highwalls, large raptors, sad
prey sbumdsnce in velation to reclsmstion plaass.

¥z. Blood has also visited several mon-ferrous industries vo previde eavivea-
sentsl aseessients in velation to U.8. EPA’e Bffluent Ouidelines dovelopnsat
and/or to provide isput to Envireommentsl Ispsirwest Lisbility isswremes pro-
grams. .

Mc. Bloed was Project Director on a subsemtrast for tiie Cumine uﬁ'u
mgat. Collection of squatic ecological data, imclediag -nl of ¢

and plenhton dats was performed. The study ves expended to im
tious insluwiing rtm. streaus, cattle tasks, and 5C8 resdrveirs.

umm?'




Tred B. Blood

As s task director, Mr. Blood was involved in assessing potential eanviron-
neatal impects from proposed mitigatiom procedures st s hasardous waste site
in Southera Califoraia. This task imvolved evalustion of ground water, air
mlig. aad tramspertation for the redisposal of 200,000 yd3 of hasardous
materisl,

As 8 task director, Mr. Blood was respomsidble for evaluating an urban lake
below an uncontrolled hassrdous waste site (U.8. EPA Superfund Bite). This
project involves the collection of biotic, water, snd sediment semples. Ex-
tensive organic and metal ssalyses bave been sccomplished to docwment existing
conditions and derive a monitoriag program for the future. A cost-effective
momitering program based on empirical data and eavirommental fate modeling was

proposed.

Mr. Blood was Project Directer of a study concerning six ursnium mine reclems-

A tion ponds in Southeast Texss. This study iavelved the quastificatioa of
. physico~chemical dats, periphytom, fish, macrophytes, phytoplamktom, soo-

¥ plaskton, swd aquatic mecrephytes. Also iacluded are limited chemical amaly-

ses of the water columm sand detailed trace metal sné radionuclide determine-
tions of water, sediments, and verious squatic diotic food chains. The eval-
uvation {acluded insights iate the relative success and failure of reclamstion
processes.

As an Ecology Task Lesdar, Mr. Blood was respousidle for imput into sn euvi~
ronmentsl assessment for a ligmite gasification plant located in Northeset
Texas. This study includes 8ll the standard terrestrial and aquatic studies
including wvetlands, vegetative mspping, wildlife, and squatic enviromments.

: Mr. Blood has also been invelved with eaviroumental studies associated with a
"] synfuels plaat on the Ohio River Floodplain is Kemtucky. Rasponsibilities
included snslyses of endsangered and protected species, wetlands, fisheriss,
macroisvertebrates, end plaskten. A NRPA-vesponsive study was accomplished. .
Be slso provided input inte three other liganite projects, either at em eco~ :
logical resources eor ic vessurces level. These inputs were primsrily
concerned with “fatsl or other sitiag pregrams.

While with Radian, Me. Bleed bas provided asbestos imspection services to a

large State hospital is Ohie, air ssaitoving consultatice to msny industries

throughout Texas, and Waiped with the training of laburers in seversl states.

This last precess provided the sttendees of the Nerthern Califoraia labecers

Trainiang Cester with officisl certification by CAL-~OOEA as sedestes werkers

and started s process vhave the State mey require morve strisgest respiratecy

protection of asbestos workess. Mr. Bloed has ales perticipated in writiag/ -
revieviag specificstions, air ssmitering, amd quality ceatrol fer sshestes
removel coutracts theoughout the U. 8.
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Fred B. Blood

As Senior Comsultant for the Sesgull Environmental Compsny, Mr. Blood had a
variety of responsibilities. Many buildings and structures vere inspected and
evaluated by Mr. Blood, including work for various school districts, umiver-
sities, and private industry. JMr. Blood made presentations on asbestos-
related problems at seminars and meetings sponsored by state and locsl envi~-
rommental heslth sssocistions in Ohio and Illinois. He oversaw the training
of asbestos workers at oumerous projects in states ranging from Illimois and
Florida to New Hampshire.

Mr. Blood served as Technical Field Advisor to the U.S. EPA asbestos-in~
schools program for Regiom V (Chicago). In this capacity he mede over 60
presentations to 2,500 people across the six-state region. He inspected and
evaluated more than 100 schools and provided advice to numerous coatractors
and analytical laboratories in becoming involved in asbestos abatement activ-
ities.

As sn Aquatic Biologist with Lsw Bagineering Testing Company, Mr. Blood was
Project Director for s baseline squatic survey for a paper mill in the Oconee
River, nesar Dublin, Georgia. The study included physico~chemical data, fish-
eries, periphyton, and macrobenthos collected at seven stations durimg four
Seasons.

Mr. Blood was co-director for a vater quality management study for the Corps
of Engineers. The study involved two one~year studies of two reservoirs
(Carters Lake and Lake Allatoona) in Georgis. These studies involved twice
seasonal collections at over 13 stations om both reservoirs. Data collected
included: physico-chemical profiles, mutrients, trace metsls, and organic
pesticides in the water column; fisheries; macrobenthos; sooplanktom; peri-
phyton; Hester-Dendy substrates; slgal growth potential; sad trace metal and
organic pollutants in various portions of the aquatic food chain., All data
underwent rigorous QA/QC audits and were coded into the U,8. EPA STORET data
base. ‘

As & biologist for Virginia Rlectric and Power Company, Mr. Blood was respon-
sible for biological snalyses of aquatic eavirommesats sssocisted with nine
operational sites snd two site screening studies. The operatioa etudies in-
cluded six estuarine and three freshwater sites. Mr. Blood studied thermal
and velocity discharge effects on macroisvertebrate and fish commumities. He
slso evalusted impisgement and entrsinmest. Two sites, one estuarine and one
freshwater, iscluded nuclear power stations aand M. Blood superxvised collec-
tions for radiomswclide studies.

In the oummer aad fall following graduate school, Mr. Blood was co-holder of &
visiting scholar fellowship to study the freshwater clams (Unioaidss) of
Virginia., Be also attended s biologicsl field camp sponsored by the Univer-
sity of Montans on Flathesd Lake, Wontsns. While in Moatsns, be studied
trophic states ia two pot-hole lakes, swow slgas, and physical geology.

11/13/88 e
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Fred B. Blood

As s graduate student, Mr, Blood was involved in various studies, including:
intensive catfish culture, primary productivity (couventional and as Cl4);
fishery surveys, acid mine drainage, post-impoundment surveys, and his thesis
on freshwater clams.

While teaching general, earth, and biological sciences to eighth and ninth
graders, Mr. Blood participated in summer research projects. These studies
involved pre-impoundment surveys for a large recreational reservoir to be
utilized by a nuclesar power plant and acid-mine recovery studies.

HONORARY AND PROFESSIONAL SOCIETIES:

Society of Buvironmental Toxicology and Chemistry, American Fisheries Society
(Certified Fisheries Scientist), !cological Society of America, Sport Fishing
Institute.

PUBLICATIONS:

"Ravironmental Assessment of the Remedial Action Alternatives for the McColl
Site," Pullerton, CA, (Radian Report) 1983,

"Direct Utilisation of Geothermal Energy for Space and Water Heating at
‘q ? Marlin, Texas” (Radian snd DOE/ET 27059-1), 1983, '
[ & | "Reclamation Iwpoundment Study: An Analysis of Aquatic Habitats Created in
# - the Reclamation of Uranium Surface Mines in South Cemtral Texas,” (Radian
Report) 1983,

"Development of a Monitoring Program to Evaluate the Effect of Remedisl
Acciol; ::atln Lipari Landfill on Alcyon Lake, Pitwan, New Jersey,"” (Radian
Report) 1983,

Reology ~ ip "Bavirommental Cousideration and Air Quality lbdolm for the
u;nm)nll‘:d Mustang Creek Prospects and Associsted Rmergy Park,” (Radian
Report) 1981,

Aquatic Resources Chapter - ig "Prelimimsry Bavirommental Analysis Report
for Coal Gesification Plamt, Henderson, Zentucky," (Radian Report) 1981.

"Oconee River Biologicsl Baseline EBvaluation,” (Law Rngineering Report) 1980,
“Contract Report - A 'atu Quality Management uuy of Carters Lake, CA," (Lavw

Engineering Report) 1

"Contract Report ~ A Vater Quality Nanagewent Study of Lake Allatooms, GA,"
(Lew Bugime.ring Report) 1990,

11/13/63




Fred B, Blood

"A 316(b) Study of the Lansing Saith Stesm Plant,” prepared for Gulf Power
Company (Law Engineering Report).

"A Preliminary Coquriun of Two Oxidation Pouds with Different Trophic States
in Central Virginia,” co-suthored with J. Reed and G. Samsel, ¥a, J.

Scisnce, 23 (2), 1973,

"A Laboratory Hested lacmy for 8tudying the Biology of Channel Catfish
(Ictalurus punctatus),” co-suthored with J. Reed and G. Samsel, Progras-~
mms.mnm. 35 (1), 1973,

"A Check List-of Unionid Psuna (Mollusca:Bivalvia) in the Pamunkey River
System, Virginisa," co-authored with M. Riddick, Nautilus, 88 (2), 1973.

PROFESSIOMAL PRESENTATIONS:

"Investigation of Wutrient Factors Limiting Phytoplankton Productivity im
Two Centrsl Virginia Ponds" (with J. Reed, G. Ssmeel, and H. Winfrey),
Annual Meeting, Association of Southessterm Biologists, Mobile, AL, 1972,

"Prclhiury Comparison of Two Oxidation Ponds with Different Trophic States
in Central Virginis,"™ (with J. Reed, G. Samsel, and K, Winfrey), Asnual llu:-
ing, Associstion of Southeasteram Biologists, Mobile, AL, 1972,

"Unionidae (Mollusca) of the Pamunkey River, Virginia” (with M. Riddick smd
J. Reed), Annual Meeting, Associstion of Southeastern Biologists, Savaunsh,
GA, 1974.

"An Rffects Assessment of Impingement at the L‘llill;' Smith Steam Plant” (with
R.A, Garrett), Asuual Meeting, Association of Southeastern Biologists,
Tuscaloosa, AL, 1978,

"Strategies of Collecting Macro-invertebrates," Anmual Meeting, Georgia FPish~
eries Workers Association,Rome, GA, 1978,

"Asbeastos in Schools, Its Bvalwation, Its Solutioms,* 65 lmti.m throughout
six etates (MI, IL, ON, IN, ¥WH, WI), 1979.

11/11/83
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KATHEY A. PFERLAND

EDUCATION:

M. A., Regionsl Planning, Umiversity of Morth Carolina, Chapel Hill, WC, 1983.
B.A., English, University of Texas, Austia, IX, 1976.

EXPERIENCE:

Staff Socioeconomist, Radiam Corporatiom, Austin, TX, 1983-Present.

Survey Coordinator, Center for Health Services, Nashville, TN, 1982,

:«uzch Assistant, Department of City and Regional Plamning, Chapel Hill, NC,
981-1982.

Grants Administrator, American Imsititute for Learning, Austia, TX, 1978-1981.
FIXLDS OF EXPERIENCE:

Ms. FTerland is in the Policy Analysis Division of Radian Corporstion. Her
fields of expertise are resource economics, energy policy analysis, socioeco-
aomic impact evaluation, and water resources. While at Radian, Ms. Verland
has participated im projects concerning energy sand commodity price forecasts,
socioeconomic impect evalwation, sad envirommentsl regulations and permitting
at hasardous waste sites.

Ms. Yerland was lLeader of the commodity and energy price forecasting task for
sn economic and technical fessibility study of electricity gemeratiom tech-
sologies for the Air Porce. Om this project, she reviewed seversl nationsl
energy supply and demand models snd regionalised price forecasts to the
southern California market. These forecasts served as the basis for iadwe-
trial gas price projectioms. At Radiams, Ms., Ferland has also participated in
seversl projects related to hasardous waste. One involved assessiag the
supply and demasd for techuologies whieh degrade dioxima. Ia snother estudy,
she assessed research needs ia the nationsl hasardous waste site cleanup pro-
sTam. )

M. Terland has slee comducted policy snd project studies for local and state
goveraments sud scsdemnic departuents ia the areas of water resources sud hes-
srdous waste dieposal. These studies include: an evaluation of the impact of
industrisl locatien decisions on water supply and offluent treatment capesi-
ties; a projection of the impasts of wetershed developunent on phosphorous con-
centrstion ia Nigh Peint Lake, Nerth Carolina; an amalysis of the use of
utility extension policy ss a growth menagement tool; and evaluatisa of the
technical sud fimsmcial optiems for comtrolling imactive hasardous waste sites
in Borth Csvelinma.
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Kathey A. Ferland

Ber thesis, "Cost-Bemefit Analysis snd Emvironmental Standard Setting: A Case
Study of the Implementation of Executive Order 12291," exsmines the use of
economic anslysis in the setting of water pollution control guidelines. This
paper slso ssalyzes the legal and organisatiomal background influencimg the
standard setting process for the steel industry BAT snd BPT guidelines sud
evaluates the envirommental wmodeling component of EPA's cost-besmefit analysis.

Ms. Ferland coordinated s survey to over 1200 pecple in rural Kemtucky to
ascertain the health effects of contsminated drinking water. 8She has experi-~
ence in the initiation, design, implementation, and anslysis of surveys.

Ms, Yerland performed administrative and management functions at the American
Institute for Lesrning, s not-for-profit educational institute. As a Crants

Aduinistrator, she was responsible for all aspects of grants management, pro-
posal and budget prepsration, and reporting.

PROFESSIORAL SOCIETIES:
American Planning Associstion.
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PETER F. ELLIS II

EDUCATION:

B.8., Chemistry, Southwest Texas State University at San Mercos, TX, 1977.
EXPERIENCE: A

Staff Scientist, Radian Corporation, Austia, Texas, 1977-Present.
Technician, Radisn Corporatiom, Austin, Texas, July-dugust 1976.

Lab Assistant, Texas State Department of Health, Austin, Texas, 1972-1975.
FIELDS OF EXPERIENCE:

Since coming to Radiam in 1977, Mr. Ellis has been involved full time in bhigh
and low temperature aquecus corrosiou research. Ne is Radian's resident spe-
cialist in the electrochemical aspects of corrosion of many alloy systems,
including steels and stainless steels, as well as aluminum~, cobalt-, copper-,
pickel~, titsnium=, and gsirconium-based alloys, in a wide variety of dilute
and concentrated aqueous salt solutions containing dissolved corrosive gases
such as sulfur oxides, hydrogen sulfide, carbom dioxide, and oxygen.

Iu the field of Flue Gas Desulfurization (FCD) materials techmology, Mr. Ellis
is data anslysis task leadsr for an oagoing FCD system component failure
analysis project. This project's goal is determination of root-csuse-of-~
failure of FCD system compomnents. As task leader, Mr. Ellis has directed the
field fnvestigacion and subsequent laboratory amalysis of numerous FGD systea
component failures including metal structural elemeats, lianiags, sad slurry
hsndling equipment. He is serviag or has servad as sa FCD system materials
counsultant to s number of utilities, including Colorado-Ute Electricsl Asso~
ciation, Mimnkets Power Cooperative, Momogshela Power, Potomsc Rlectric Power
Company, New York State Gas and Electric Corporation, Texas Utilities Cemerat-
iang Company, and West Pemn Power Company.

In the geothermal materisls technology field, Mr. Ellis's primary responsi-
bility is Project Menager for the Geothermsl Materisls Analysis Project. As
such, he has responsibility for the techmical adequacy of this project which
provides geothermal corrosion esgineeriag support to DOE geothermal emergy
projects, prevides geothermal composent failure enalysis, sad has produced a
this project, M. Ellis was responsible for failure smalytes of components
from sumeress geotherual power systime iscluding the Cerre Prieto Power Sta-
tion, Mexico; The Geysers Power Statiom, GA; the LII~300 KN Direst Comtact
the Na
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Peter F. Ellis II

NM, PFailure analyses of components from direct utilization systems in Cali-
fornia, Colorado, Moutans, Nevada, and Oregon have also been performed.

Previously, Mr. Ellis was principal investigator fgr the development of hn: -
, a proj~ ]

ect sponsored by the United States Department of Energy. In the course of

this investigation, Mr. Xllis and/or his coworkers studied first-hand the

corrosion problems encountered at geothermal power plants in Japan, Iceland,

Italy, Mexico, El Salvador, and New Zesland, as well as in the United States.

Direct applications of geothermal energy in New Zealand, Iceland, and the

United States were alsc investigated.

Mr. Ellis was also Project Director for a recently completed “Downwell Pump
Reliability”™ study which assessed the state-of~the-art of high-tempersture
downwell geothermal production pumps.

Mr. Bllis searves as a geothermal materials and corrosion engineering comsul~
tant of intermational reputation. He has provided geothermal corrosion engi-
neering support to the Klamath Falls District Heating Project, OR; the
Susanville Ceothermal District Heating Project, CA; the Raft River 3MW Binary
Generator Project, ID; the Arkansse Power and Light 100 XKW Direct Contact
Binary Generator Project, AR; the Baca 50 MW Generator Project, NM; the SDGC
and B 30M¥ Dimary Cenerator Project at Heber, CA; the HPG-A IMW Wellhead
Geunerator Project, Puna, HW; and other (privately-owned) projects.

Aside from his primery responsibilities, Mr. Ellis supplies corrosion engi-
neering support as required to other Radian projects. This activity has in-
cluded material testing and selection for two geothermal direct utilization
projects in Texas, as well as material testing and corrosion engiveering in
flue-gas desulfurization plants, and corrosion assessments of hazardous waste
handling systems.

Mr. Ellis is or has been an active participant in a number of cosmittees and
sdvisory bodies coucerned with msterials and corrosion. These bodies include
the Rational Academy of Science Materials Advisory Board, the Centers for
Analyeis of Thermal/Mechsnical Energy Conversion (CAT/MEC), the Matiomsl Asso-
cistion of Corroeiom Engineers (MACE) Committees T-2R and T-35F, the American
Society for Testing and Materials (ASTM) Committee E.45.40, the Industrial
Advisory Bosrd on Ceothermal Well Casing and Drill Pipe, and the Advisory
Board on Dowahole Pump Bearings.

Ia April 1981, Mr. Ellis chaired the Symposium on Corrosion and Scsliag at the
Lixst $ino(U.8. Geothaxmal Basoucces Confersacs,

Tianjin, China.

While on temporary sssigmment to Radian's Ambient Air Momitoring Department,

My, Ellis devel s nomcomputational method for rapid on-site evaluation of
Righ Yolume Air ler calibration data; significsatly iscressing data cap-

ture.
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Peter F. Ellis II

Mr. Ellis' initial work at Radian was on the pilot plant phase of the elec-
trochemical regeneration) stage of a proprietary pollution comtrol system.
Mr. Ellis made significant input into experiment and component design.

Prior to joining Redian, Mr. Ellis wvas employed by the Texas Department of
Health, where he worked on the development of ISDH Transport, s special
growth medium for isolation and identification of N, sonorrhoess, the
causitive agent of gonorrhea. On this project, Mr. Ellis studied the selec-
tivity and specificity of the and was responsible for quality
control of 50,000 units/month of this product.

PROFESSIONAL AND TECHNICAL MEMBERSHIPS AND ASSOCIATIONS:

Amsrican Society for Testing and Materials (ASTM), Mationsl Associstiom of
Corrosion Engineers (NACE), Geothermal Resources Council (GRC).

PRINCIPAL PUBLICATIONS:
'lli.' ’o’o' - -

DOB Contract DB-ACO3-818r11503; NTIS Pudb "..e
DDE/SF/11503~2, Radism Corporstion, Austia, TX, December 1983.

Ellis, P.F. and H.J. Willismson, ftate-of-the-Art Asseasmant of Gecthermal
mm;%“;, EPRI Project No. RP1195-8, Radian Corporatiom,
Austin, TX, May 1983 (mssuscript sccepted August 1983).

Smith, C.S. and P.7. Ellis (2.1.),
DOE Contract DE-AC02-79K127026 and
sy » WTIS Tab DOE 7026-2, Radism Corporatiom, Austin,
X, May 1983.

Bllis, P.7., C.C. Smith, R.C. Kemmey, D.K. Kirk, and M.7. Conover, Corrosion

nmmmm,n,..nmm DOR Comtract DE-ACO3-
818711503, WTIS Pud Code DOR/SY/1503-1, Radisn Corporstion, Austia, TX, Maxch

1983. '

Ellis, P.7. and K7, Comover, MWM
%Ism.lm-. DOE Contract No. 2-798727026, NTIS Pud Code
DOR 27026-~1, Redian Corporatiom, Austinm, TX, 198I.

DeBerzy, D.W., P.¥. Ellis, aad C.C. Thomss,

Matarials Salactios Guideilnas
W Tiret Ed., DOE Comtract No. B6-77-C-04~3904,
RTIS Pud ALO~-3904~1, Redisa Corporation, Austis, TX, 1978.

01/31/84 A-13




R, o
- w S
-

)

1R ke T p".gr‘;kﬁﬁ = Shriig SR

-
TRV

Peter ¥. Ellis IX
PAPRRS:
Ellis, P.7. and T.7. Green, "State~of-the-Art Assessment of Geothermal Down-

well Pump Relisbility," presented at EFRI's W
fsxence and Workahep, Sem Diego, CA, 28-~30 Jume .

Bllis, P.7., "Shutdown Corrosion in Geothermal Energy Systems,"
Eszinasring and Materials (GRM) Progzam Rxperisnce, San Diego, CA, 6-8
October 1982,

Ellis, P.7., “"Critical Assessment of Carbon Steel Corrosion in Low Temperature
Geothermal Applicatious,” Paper No. 74 presented at Corrosion/82, Boustom,
X, 22-26 March 1982,

Ellis, P.7., "A GCeotherms]l Corrosivity Classification System,"
Bascuxcs Couscil Iransactioms, Vol. 3, GRC, Davis, CA, October 1981.

Ellis, P.7., "Curremt U.8. Corrosion Engineering Techuology and Its Relevance

to Geothermal Neating Systems of the Pecples hpublic of China,"™ Proceedings:
(Tisnjin, Peoples Republic of

China), Oregon Institute of Techmology, Klamath Fells, OR, April 1961.

Ellis, P.7. and D. M. Anliker, "Geothermal Power Plant Corrosiom Experiemce - A
Global Survey,” Matsrials Pexrformance., Vol. 21, No. 2, February 1982.

Ellis, P.7. and M.¥. Conover, "Corrosion Rugineering for Geothermal Hesting
Systems, " Snecial Revoxt No, 9: Cosmaxcisl Uses of Geotharmal Neat, Geo-
thermsl Resources Council, Davis, CA, Jume 1980.

Ellis, P.7., "Tailure Amalysis of Comventional Neatiang System Components in
Geothermsl Direct Utilisation Service,™ Paper No. 207 presented at Corro-
2ionl80, Chicago, IL, March 1980,

Bllis, P.7. and M.P. Conover, "Meterials (Alloys) Selection for High Tempera-
ture Downhole Iastrumentstion,” Righ Tesmmaraturs Rlsctronics sad IAStrumsnta-
tion Seminsx Irocesdings, December 3-4, 1979, Publication Code SANDS0-0834C,

Sandia Lsboratories, Albugquerque, WM, Msy 1980.

Conover, M.7., P.7. Rllis, and D.A. Mitchell, "Premsture Failure of Residen-
tial Geothermal Eeating System Faa Coil Uaits,” Paper No. 274 presented at
Rlastzochemical Sociaty Fall Mestisg, Los Amgeles, CA, 14-19 October 1979.

In sddition to the above published papers, Mr. Ellis hae suthered or swper-
vised the production of reports of failure smalysis of mere thea 50 sepexate

compouents.
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JAMES L. MACEIN, P.E.
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EDUCATION:

N.3., Ruvirosmental Beslth Bugineeriang, Civil Rugineering Department, Univer-
sity of Texas ot Austia, 1990.

W.B.A., University of Michigas, Aua Arbor, MI, 1974.
B.8.%., Engineering, Prisceton University, Princetom, RJ, 1971.
EXPERIENCE :

AR e e 0

Staff Bagineer, Radian Corporstiom, Austin, TX, 1977-Preseat.
iydtolnht. Texss Department of Vater Resources, Austin, TX, 19735-1977.
Memufacturing Engiseer, Texzas Instruments, Inc., Austim, TX, 1974.
Pipestress Amalyst, C-E Lummus, C.m.b.N., Wiesbaden, Gersany, 1971-1972,
PIELDS OF EXPERIENCK:

Mr. Machin has participeted in and directed a variety of investigations at
Radisn., Ris work has focused on the areas of solid and haszsrdous waste man-
sgement, envirommental engiseering and waste treatment, sud water resources
engineering and hydrology.

Mg, Machin was Project Director of a study to develop guidance for closure and
remedial action at hasardous waste surface impoundments used in the wood
trestiag industry im Florida. The complex regional combinations of hydro-
geology, geology, soils, and surface-water hydrology were analysed. Based on
this analysis, trestment technologies and costs were developed for disposal of
liquide, sludge, and contsminated soils in the verious regions. Mr. Machin
also performed aa in-depth saslysis of the nnuubui.cy of biological degra-
dation of these wastes by specislised bacteria. .

Yor s major industrial cliemt, Mr. Mechin prepared a permit spplicatiom im-
cludiag operating procedures for a so0lid waste disposal landfill. On two
other projects, he preparead and costed closurs plans for RCRA Part B perunits
for basardous waste surface impoundments. He was aleo jnvelved ia the design
snd costing of remedisl sctiome at a major sbandomed hasardous waste disposal
landf{1l in the densely populated los Aageles ares.

He also conducted a laberatory weste trestadility evaluation. The project
iavolved remedial measures for & hassrdous waste site from which leachate con-
tainiag chlorinated organics hed migrated into the loeal grownd weter. Vor
another hasardous veste site, he designed s stresm bettom sedimsnt anslysis
progran to defime extent and severity of weste aigraties.




James L. Mechin

Mr. Machin performed a special amslysis involving the reclsmation of an aban-
doued hazardous waste dispossl site for a proposed industrial facility. The
wvaste contained residual, low-level radiocactivity. A detailed investigationa
was made and calculations were performed for estimating the cover requirements
to elimimate the potentisl health haszards of the site. At amother basardous
waste site, he prepared a design for a permanent, paved cap. The site con-
tained high levels of PCB surface contamination over a large area.

He was Project Director of a study to design and construct stresm gaging sta-
tions and conduct a detailed surface~water field data collection progrsm at a
proposed surface mining site. He has been Project Director or Surface-Water
Task Director for several comprehensive envirommental assessments of proposed
industrisl, mining, and power generation sites in various regions of the
country. These studies involved extemsive field work and amalyses in the
sreas of hydrology; vater quality; design and implementation of water, sedi-
ment, sud priority pollutast sampling programs; statistical data asmalysis;
impact smalysis; and mathematical modeling. Ee has also beem Task Director on
three site acceptability studies for proposed Department of Energy coal con-
version facilities in Minnesota, Tennessee, and Kentucky. A major portioan of
these studies involved an anslysis of the svailability of local surface waters
for water supply purposes.

As part of an assessment of the water—quality impacts of disposing of power
plant wastes in & surface mine, Mr, Machin performed a special hydrologic
study. This was done on s reach of the Yampa River in northwestera Colorado
and isvolved a quantitative analyeis of exchauges between the surface-water
and ground-water systams.

Yor EPA, Mr. Machin served as Project Director for an Envirommental Impact
Statement for a proposed sewer inte.ceptor in North Carolinms. He participated
in an intemsive water quslity survey of the affected ares which included the
sunicipal water supply. He also performed all emgineering calculatioms and
costing amslyses for the slternstives umnder comsideration. Om another project
for EPA, Mr. Machin performed a study evalusting the impacts of developing
large~scale energy resources in eight western states. This included anm amaly-
sis of wsing large quantities of water for coal, oil shale, ursunium, asnd geo-
thernsl energy development. ‘

Mr. Machia's work at the Texas Department of Water Resources was primarily
withia the sress of engimeering and water quality amalysis, waste treatmemt,
and economic evalustions. HNe helped design and manage s water quality im~
vestigation for s major weter supply reservoir for the City of Bouston. 3Both
point and noupoiat sources were sigaificaat, and both structursl and noa~
structural coutrol messures were evaluated. A portion of the study iavolved a
cost~bemefit smalysis of the effects of water quality alterations.

Upos graduation frem Mishigsa Business School, Ne. Machin was employed by
Texss Instrument's Digital Systems Division. Ne was responsible for comtrol
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of all of the printed circuit boards and metal fabricated parts used in their
Austin plant.

¥hile st Lummus, Mr. Machin was iavolved in planning and design of iundwstrial
facilities. ¥e was primarily respomsible for computer stress anmalysis of high
snd low pressure piping systems.

PROFESSIONAL AFFPILIATIONS:

Registered Professional Engineer, Texas No. 53349; American Water Resources
Association; Water Pollution Control Pederation; Texas Water Pollutiom Comtrol
Association.

1976 EPA Fellowship for Professional Development of an Agency Employee of :.ln
State of Texas.

PUBLICATIONS:

Machin, J.L. and D.L. Richmann, "Guidance for Closure and Remedisl Action at
Hazardous Waste Surface Impoundments—¥Wood Treatment Industry,” Radiam Cor-
poration, Austian, TX, January 1984,

Prench, L.N. and J.L. Machin, "Cumulative Bydrologic Impact Assessment for
McKinley Mine," Radian Corporation, Austin, TX, January 1984,

Machia, J.L., et al., "Presurvey, Inflow Study of Wastewater Comveyance Sys-
tem, Kelly AFB, TX," Radian Corporatiom, Austin, TX, December 1983, .

Leonard, R.L., et al., "Permit Application Package: Administrative Complete-
ness Review, McKinley Mine, MM, " Radian Corporatiom, Austin, TX, November
1983.

Leonard, R.L., et al., "Western Water Scoping Study,” Radiam Corporatioa,
Austin, TX, November 1983.

International Paper Co., Radisn Corporation, snd Law Bagineering Testing Co.,
"RCRA Permit Application for Hasardous Waste Storsge Impoundments at & Treated
'ood” Products Plaat, Joplin, M0," Intermatiomal Paper Co., Dallas, TX, July
1983,

Machin, J.L. and C.M. Thompsen, "Imput Information for Cround-Water Modeling
for the Intermational Paper Wood Treatment Facility at Joplia, WO," Radisa
Corporation, Austia, IX, June 1983,

Machis, J.L., et al., "Cappiag of PCh-Affected So0ils at am Industrial Site,
Oreenville, TX, Comceptusl Design,” Redian Corporation, Awstia, TX, May 1963.
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Radian Staff, "Environmental Assessment of Remedisl Action Altermatives for
the McColl Site, Fullerton, CA," Radian Corporation, Auetin, TX, April 1983.

Radian Staff, "Remedial Action Alternatives for the McColl Site, Pullertom,
CA," Redian Corporatiom, Austin, TX, March 1983.

International Paper Co., Radian Corporation, snd Law Engineering Testing Co.,
"Closure Plan for Surface Impoundments Regulated Under Louisians Rasardous
Waste Management Plan,” International Paper Co., Dallas, TX, March 1983,

Machin, J.L., "Surface-VWater Hydrology, Interim Task Report, Texas Gasificas-
tion Project,” Radian Corporation, Austin, TX, February 1983.

Machin, J.L., et sl., "Adsorption Testing of Coutaminated Ground Water, Vaste
Disposal Bagineering, Inc. Landfill 8ite,” Radian Corporatiom, Austim, 1X, ~ !
Novenber 1982, !

Machin, J.L., "Surface-Water Data Collection Program, Chacon Creek East
Property, Zavals County, Texas, System Comstruction Report,” Radisa Corpora-
:i“’ “.th' ﬂ, 8k ptllb‘t 1,'2.

Radisn Staff, "Pre-Survey Report for Kelly Air Force Base, San Antomio,
Texas,” Radian Corporation, Austian, TX, August 1982,

Radisn Staff, "Envirommental Assessment of Air Quality, Surface Water, amd
Noise Impact for the Proposed Milam Mine,” Radian Corporatiom, Austin, TX, ‘
July 1982, {

Machin, J.L. sad J.C. Lippe, "Surface~Water Baseline Dats cou.e:m Program,
Chacon Creek Bast, Zavala couty. Texas, System Design Report,™ Radiaa Cor-
poration, Austia, TX, May 198

Devine, Michael, et al., "Rnergy From the West,"” University of Oklahboma Press,
Norman, OK, 1981,

Radisn Staff, "Identification and Buvirommental Svaluastion of Candidate Solid
Vaste Disposal Sites for Tri-State Symfuels Project,” Rediaa cormatl.u.
Austin, TX, Octodber 1981.

Wallsce, R.C., et sl., "Prelimimary Amslysis of Impacts from Mime hprum-
isation Discharges of the Milam Nine," Radisn Corporstion, Austia, X,
September 1981.

k- Radisa lu!!. "Compilstion of Eavirommental Iaformation for Tri-State Syafuels
¥ Project,” Tri-State Synfuels Compeny sad Radien Corporatiom, Awstia, 1X, o
September 1981, e

R e i

02/10/84 18




ggaarT | . R L AT L PO R R D PR C s G e oA o

James L. Machin

Perino, J.V., et al., "Compilation of Envirommental Information for s Proposed
g;;ﬁ.u Complex, Brasoria County, Texss," Radiam Corporation, Austis, IX, July
1.

Besll, G.D., J.L. Machin, sud K.L. Kelly, "Field Messurements of Eunvirommental
I-p.c:c of Gypsum Pile Radicactivity,” Radisn Corporationm, Austin, IX, June

.

Wolterink, T.W., et al., "Preliminary Analysis of Potential Envirvumental Con-
straints to the RTC/MEC In-8itu Gasification Project,” Radian Ccrpont.m.
Austin, 1X, June 1981.

Belan, R.A., et sl., "Eavirommental Constraiat Screening of Mine Property snd
Surrounding Areas for Solid Waste Dispossl 8iting near Troup, Texas,"™ Radiasn
Corporation, Austin, TX, March 1981,

Lippe, J.C., J.L. Machin, and A.P. Covar, "Preliminary Study of Weter Supply
snd Demand in Austin, Texss,” Radian Corporstiop, Asstin, TX, Jenuary 1981.

Boskings, T.W., et al., "Review of Altermative Stormwater Treatmant Systems
for the SRC Pilot Plant, Yort Lewis, VWashingtom,” Redisn Corporstiom, Austia,
TX, December 1980,

Covar, A.P., et al., "Baseline Emvirommental Studies and Licensing Activities
for a Cement Plant and Quarry in Comsl County, Texas," Radism Corporatiom,
Austin, TX, November 1980.

Grimshew, T.W., et al., "Prelimisary Evaluation of the Hydrologic lmpacts of
Utilizing the Trapper Mine for Disposal of Wastes from the Craig Station Power
Plaat, Moffat County, Colorado,” Radisa Corporation, Austia, TX, August 1978.

Volterink, T.W., et al., "REavirommental Assessment, Geothermel Direct Rest
:;2«:. Msrlis, Texas,” U.S8. Department of Raergy, Vashiagtos, DC, August
Machia, J.L., et al., "An Analysis of Bavirommentsl/Regulstory Comsiderations
for the Yantis Project,” Redian Corporatiom, Awstia, IX, August 1980.

Fremeh, L.N. and J.L. Mechin, "Water Availedility A'!uiul for the Proposed
SRC-1I Demomstration Plsst, Daviess Cowaty, Kemtweky,™ Radisn Corporation,
Austia, TX, May 1980,

Machin, J.1. and A.P. Cover, "Flcedplaia Nedeling for Proposed nuu&?u-
fins Complex, Sweeny, Texas,” Redian Corperstion, Austin, 71X, March

NeCloskey, XK., ot .l.. "Prelinisary Culvert Desiga, Phillips Olefins Com-
plex, Sweeny, Texzss,” Radisa Cerpervatien, Awstia, TX, Narch 1980,
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Machin, J.L., "Enviroomentsl Inventory and Impact Analysis, Sparts Mine, E
Calhoun County, Arkansas: Surface-Vater HBydrology,” Radian Corporatiom, E
Austin, TX, March 1980.

Grimshaw, T.W., et al., "Rydrology-Relsted Regulatory Risk for a Proposed
Lignite Mine in Rast Texas," Radisn Corporatiom, Awstia, TX, December 1979.

Machin, J.L., et sl., "Creensboro-Guilford Coumty, Worth Carolina, Norsepen
f;;;k Interceptor (Draft and Fimal RIS),” Rsdian Corporstiom, Austia, TX, July

Machin, J.L., "An Iunvestigation of Surface/Ground-Water Exchamges on the Yampa
River near Craig, Colorsdo,” Radiam Corporationm, Austin, TX, Jume 1979,

Sheffield, F.B., J.L. Machin, sud T.W, Grimshaw, "Preliminary Evaluation of
Rydrology-Related Regulatory Risks for Lignite Miaing at the Deadwood-Shiloh
Prospect, Panola County, Texas, snd DeSoto Parish, Louisiana,™ Radian Corpora~
tion, Austin, TX, February 1979.

Radian Corporation and Oklahoms University Staff, "Energy from the West:
Impact Analysis Report Volume II, Site-Specific and Regionsl Impact Analyses,”
Radian Coxporation, Austia, TX, March 1979.

Radian Staff, "An Envirosmental Report for the Geotherwsl Direct Utilixation
Project at Wavarro College and the Navarro County Mewmorial Bospital,
Corsicana, Texas,” Rasdisn Corporation, Austin, TX, May 1979.

Machin, J.L., "Analysis of Radon Daughter and Radiatiom Problems Associated
with the CAM Company Cypsum Pile, Texas City, Texzas," Radian Corporatiom,
Austin, TX, February 1979.

James, 8.0., T.W. Grimshaw, and J.L. Mschin, "Bvaluation of Pactors Affecting
the Acceptability of the Proposed Site for the Erie Mining Company Industrial
Puel Gas Demonstration Plaat,”™ Redian Corporstion, Austia, TX, August 1978,

Machin, J.L., T.W. Wolterink, sad S.N. James, "Evaluation of Factors Affectisg
the Accaptability of the Proposed Site for the City of Memphis Medium 31U Coal
Gasification Vacility,”™ Redian Corporation, Amstia, TX, Jely 1978,

Crimshew, T.W., J.L. Machia, T.W. Wolterink, and K.L. Choffel, “Surface-Water
and Ground-Water Impacts of Selected Basrgy Developmest Operatioms in Right
Westers States,” Radisas Corporation, Austia, TX, May 1978.

Crimshaw, T.¥W., J.L. Machinm, and L.C. Michel, "Aa Rvaluatioa of Factors

Affecting Asceptability of the Proposed Site for the Comoco Coal Development

Coal Conpany Cesl Couversiom Facility, Neble Couaty, Ohio," Radian Corpora- B
tlﬂl, ll!tll. ﬂ. Rovember 1977, N
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Machin, J.L. and T.W. Grimshaw, "Investigation of Water Quality Impacts Re-
lated to Development of the Horsepen Creek Basinm, Guilford County, Worth
Carolins, " Radian Corporstion, Austin, TX, October 1977.

Bolland, W.7., et al., "Euvircomental Impact Statement for the Creemsboro
Guilford County, North Carolina, 201 Wastewater Treatmeat System (Draft and

Pinal EI8)," Radisn Corporation, Austin, TX, Septewber 1977. F 1

Machin, J.L., "An Estimation of Wutrient Sources to an lmpoundment: Lake
Livingston on the Trinity River, Texas,” Texas Water Quality Board, Austis,

TX, June 1976,
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DEBRA L. RICHMANM ;

BDUCATION:

T

M.A., Geology, University of Texas at Austin, 1977.
B.A., Ceology, hiv;roity of Minmesota, 1974,
EXPERIRNCR :

Staff Geologist, Radism Corporation, Austia, TX, 1981-Preseat. E

Py Research Scientist Associate II, Buresu of Ecomomic Geology, University of
o Texas st Austim, 1979-1981.

. Technical Resesrch Assistent, Americans Petroleum Institute, 1976-1979.

Research Assistant, Buresas of Bconomic GCeology, University of Texzas at Austia,
1976.

Teaching Assistast, Departmest of Ceological Sciences, University of Texass at
Austin, 1974~1976. .

N Sy

FIELDS OF KXPERIENCE:

As a staff geologist at Radian, Me. Richmann has been involved in & variety of
projects requiring geological assessments. During the pest two years she has
had major involvement is su ongeing EFRI-sponsored program to evaluste lime-
stones as vet scrubbers ia flwe gas desulfurisation (FGD) systems. She was
task lesder for the chemical and physical amalysis, geological survey and
sanpling, and subset smalysis tasks. Selected limeastones were descridbed in
detail om macroscopic amd microscopic scales to relate mineralogical and text-
ural variatios to grimdsbility, resctivity, sad other parameters of signifi-
cance to FCD applications. She alse served as Project Director for the
related FGD Reasgest Meppiang project.

Duriag the spring end swummer of 1983, Me. Richmsnm participated in an EPA-
sponsored program to obtainm process information amnd collect wastewater samples
at aou~ferrous metals processing plants. At ssch of the four plants she
visited, representative ssmples of sll wastestresms that are discharged were
: sampled, split into multiple snslytical fractiocus, presecrved ss appropriaste,
| B sad shipped to Radiam and other laberateries for analysis. Resultisg dats are
1 being used to sssist XPA iz effluent charascterisation and developmant of
guidelines for ecach subject iandustry.

' As part of an KPA Region V Superfund study, Me. Riclmesa perticipated in
. grouwnd-water sampling efforts ia the viciaity of sa issctive coal-tar distil-
. 1ation snd weed preserviag fasility ia 8¢. Leuis Park, Nimmesota. Sampling

; locations were selected and ssuples vere collected te determine the type and

1 11/09/83 23
m~

sl a2 o AU

SR t"‘-"tf-ﬁ,""'mwr¥«v¢,(s!'jﬁqqymﬂwn~rj_ R e IR TN N L L T

A It 302




P L W A P BT A T iy

Debra L. Richmann

extent of ground-water contaminatiou associated with the uncontrolled relesse
of creosote from the facility,

Pield sampling to assess potential ground-water contamination of a shallow
aquifer associated with an active waste disposal site in Andover, Minnesots,
was also conducted by Ms. Richmann., In addition, wells were tested to deter~
mine local hydraulic comductivity of the squifer. She has also participated
in a study to sample and test soils for possible PCB contsmination associsted
with a former industrial site in Greenville, Texas. All sppropriate safety
precautions were observed in the collection of potentially contaminated sam-
ples.

Ms. Richmann has participated in a number of projects evalusting potential
geological coustraints to proposed lignite mining and utilizatiom facilities
in the East Texas Lignite Belt. She was task leader for the topography, geol-
ogy, and soils and analysis in several recently completed projects in the east
and east-central regioms of the lignite bdelt and also participated in a simi-
lar investigation of the Sabine Uplift arsa. These studies, comducted for
private industrial clients, are designed to identify gross geology-related
conditions that could seriously impede or prohibit development at pre-selected
sites. Recommendations arisiang from these preliminary studies may asssist in
identification of alternative or preferred sites and in definition of future
study requirements. Ms. Richmann has also completed a more detailed follow-up
study of site-specific geological conditions related to construction of s lig~
nite gasification facility im Robertson County, Texas for ome of these
clients.

In & project conducted for the Texss Energy and Natural Resources Advisory
Council (TENRAC), Ms. Richmann reviewed and susmarised available geologic data
from the threea geotharmal resource regions of Texas: the Gulf Coast geo-
pressured-geothermal, central Texas hydrothermal, and Trans-Pecos hydrothermal
provinces. These summsries formed the data base from which she and other
Radian tess wambers assessed asdditional research needs and recowmended pro-
jects for TENRAC funding consideratioms.

In a recent project, Ms. Richmsun participated in a geothermal resource
sssessuent of a lesse within the Coso (California) KGRA. She evaluated teast
data from exploratory wells and supporting geological literature to mske recom=
mendations on sustained economic production feasidbility and additional data
needs.

Ms. Richmann has participeted in three certification testing rouads adminis-
tered by EPA/RTP for bulk ssbestos identification. The EPA~spproved method
for bdulk ssbestos identification is polarised light microscopy (FLM). Radian
has a perfect record of asbestos identificatiom in this program. Ms. Richmanm
hes snalysed bulk samples for asbestos for a nwmber of school districts and
other private clieats.
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Ms. Richmann has been involved in the development of data collection instru~
ments for Radian's parent company, Hartford Stesm Boiler Insurance and Inspec—
tion Company (HSB). These documents are designed to facilitate evsluation of
undomxtmg information from clients seeking Environmental Inpairsent Liabil-
ity (EIL) insurance.

Prior to her work at Radian, Ms. Richmann was involved with geopressured geo-
thermal reservoir quality studies at the Buresu of Economic Geology. Her work
included detailed petrographic and geochemical investigation of Gulf Coast
Tertiary sandstones and development of diagenetic models to predict deep
secondsry reservoirs suitable for geopressured geothermal energy productionm.
Over 400 thin sections were aualysed during this project. Analytical tech-
niques employed in these studies included transmitted light microscopy, elec-
tron microprobe analysis, snd scamning electron microscopy.

As a Technical Research Asgistant with the American Petroleum Institute, Ms.
Rictmann's responsibilities included assembling technical data amd preparing
reports in support of litigationm of regulations adversely affecting the petro-
leum industry. Major sareas of investigation included federal regulations
governing petroleum exploration and production on Public Launds, and EPA's pro-
posed Criteria and Secomdary Standards for osone snd nitrogen oxides.

While working towards her Master's degree in Geology, Ms. Richmenn taught the
laboratory portion of courses titled Physical Geology (Geo 301) and Igneous
Rocks (Geo 416L) at the University of Texas, Department of Geological 8ci-
ences. Geo 301 is am introductory level course and Geo 416L is an upper divi~
sion course im which rock and mineral identification/classification and petro-
graphic techniques sre taught.

During her final summer in residence at the University of Texas, Ms. Richmamn
vas employed as & Research Assistant for the Buresu of Economic Geology. 8She
couducted library research and compiled data for the Texzas Minaral Resource
Map and Texas Mineral Atlas.

The major emphasis in Ms. Richmann's undergraduste and graduate level txniaiu
was in igneous snd metemorphic petrology and geochemistry. Her Master's
thesis included thin section analysis and Rb-8r isotopic age determinations of
two Precsmbrisn gneisses from the Llsno, Texzas regiom.

HONORARY AND PROFESSIONAL SOCIETIRS:

Phi Kapps Phi, Sigme Camma Kpsilon, American Association of Petroleum Geolo~
gints, Gcolniul Society of America.
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PUBLICATIONS /REPORTS:

Richmann, D.L., K.W. Luke, snd J.C. Terry, "Flue Gas Desulfurization Chemistry
Studies: Limestone Grindability, Volume II: OCrindability Testing," Draft
¥Yinal Report, Radian Corporatiom, Austin, TX, Mgy 1983,

Richmann, D.L., J.P. Rossi, and E.B. Rashin, "Flue Gas Desulfurization Chem—
istry Studies: Limestone Grindability, Volume I: FGD Reagent Mapping," Draft
Pinal Report, Radiam Corporation, Austin, TX, March 1983,

Kaiser, W,R. and D.L. Richmann, "Predicting Diagenetic History and Reservoir
Quality in the Frio Formation of Brasoria County, Texas and Plessant Bayou
Test Wells,” Proceedings - Fifth United States Gulf Coast Geopressured-
Geothersal Energy Conference, Baton Rouge, LA, pp. 67-74, 1981,

Davis, R.J., M.¥. Conover, R.C. Reeney, M.L. Personnet, and D.L. Richmann,
“Texss Geothermal RD&D Program Plsnning Support Document," Radian Corporatiom,
Austin, TX, August 1981,

Ksiser, W.R., K. Magsra, K.L. Milliken, and D.L. Richmann, "Petrography, Water-
Rock Interaction, snd Caprock Distribution as Potential Indicators of Second-
ary Porosity in the Frio and Vicksburg Formations of Texas" (abstract), GSA
South Central Section Annual Meeting, San Antonio, TX, 1981.

Kaiser, W.R., K. Magara, K.L. Milliken, K.L., and D.L. Richmann, "Sandstone
Consolidation III Year End Report (1980)," GCeothermal Energy, U.S. Department
of Energy, DOE/ET/27111-2, 14 p. + figs., 1981,

Loucks, R.G., D.L. Richmsnn, K.L. and Milliken, "Factors Controlling Reservoir
Quality in Tertiary Sandstones and Their Significaace to Geopressured Geo-
thermal Production: Raport of Investigations Mo, 111," Bureau of Economic
Geology, Dniversity of Texas at Austin, 41 p., 1981.

Richmann, D.L., "Diagenesis of Vicksburg Sandstomes, McAllen Ranch Pield,
Hidalgo County, Texas™ (abstract): South Texas Geological Society Newsletter,
November 1980,

Richmenn, D.L., K.L. Milliken, R.G. Loucks, snd M.M. Dodge, "Mineralogy,
Diagenesis, and Poroeity in Vicksburg Saudstones, McAllen Ranch Pield, Hidalgo
County, Texss,” Transactions of the Gulf Coast Association of Geological
Societies, v. 30, p. 473-481, 19080,

Loucks, R.G., D.L. Richmaon, K.L. and Millikem, "Factors Comtrolling Porosity
snd Permeability of Geopraessured Frio Sandetone Reservoirs, General Crude
0il/Department of Basrgy Pleasant Bayou Tast Wells, Brasoria County, Texas,"
Proceeding ~ Yourth United States Culf Coast Geopressured-Geothermal Energy
Conference: Research sad Development, v. 1, p. 46-82, 1980.
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Garrison, J.R., L.E. Long, D.L. and Richwann, "Rb-Sr and K-Ar Geochromologic
and Isotopic Studies, Llano Uplift, Central Texass," Contributions to Miner-
alogy and Petrology, v. 69, p. 361-374, 1979.

Richmann, D.L. and J.ll. King, "Comments on Section 8.2: BRffects of Nitrogen
Oxides on Vegetation” in EPA's Draft Nitrogen Oxides Criteria Document. API
Staff Report submitted to EPA, 1979,

Richmann, D.L. and J.M. King, "A Review of EPA's Proposed Secondary NAAQS for
Ozone, Based on Effects on Vegetation,” API Staff Report submitted to Pcolno
Steering Committee, 1978,

Richmann, D.L. and J.M. King, "Relative Ozone Sensitivity of the 15 Species/
Cultivars Chosen by Larsen and Heck to Evaluate Their Foliar Injury Prediction

Model: Appendix F" in Commgnts of the Amsrican Petroleum Institute and
Mamber Company Patitionsrs op Provosed RBevisions to Their Aix OQuality Cri-

for Photochemical Oxidants (Ozope), EPA Docket No. OAQPS 78-8, 1978,

Everett, A.G., L.R. Smith, D.L. Richmann, J.R. and Gill, "Public Lands Proj- %
ect” (Draft Final Report), American Petroleum Institute, Washingtom, DC, 95
P, + Appendices, 1977. ‘

Garrison, J.R., L.E. Long, and D.L. Richmann, "New Geochronologic and Isotopic
Studies, Llano Uplift, Central Texas" (abstract), GSA Cordilleran Section ‘
Annual Meeting, Tempe, AZ, 1977. i

Richmsun, D.L., "Rb-Sr Ages of the Red Mountain and Big Branch Gneisses, Llano
Uplift, Central Texas,"™ M.A. Thesis, The University of Texas at Austin, 35l p.,
1977.
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FRANCIS J. SMITH

EDUCATION:

M.S., Ssuitary Engineering, Massachusetts Institute of Technology, 1954.
B.S., Civil Engineering, University of Michigan, 1950.

EXPERIENCE: '

Program Manager, Research and Engineering Operations, Radian Corporationm,
McLean, Virginia, 1981-Present.

Senior Associate, Occupatiousl Health and Safety, Envirousental Engineering,
A.T. Xsarney Managersent Consultants, Alexandria, Virginia, 1980-1981.

e B B
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Acting Chief Enviroumental Planning, Logistics and Engineering, Headquarters
USAF, Washington, D.C., 1979-1980.

Chief Enviroumental Policy, logistics and Engineering, Headquarters USAP,
Weshington, D.C., 1976~1979.

Director Environmental Protection, Air Porce Systems Command (AFSC), Andrews
AFB, Maryland, 1972-1976. ) !

Chief Bloenviroummental Engineering, Headquarters Pacific Air Force, Rickam _

Sisilar sesigoments at Headquarters Alaskan Alir Commsud, Beadquarters Tactical
Alr Command and st Subcommends of Strategic Alr Command, 1951-1968.

Junior Industrial VWaste Engineer, Laderle Division, American Cysnamide, Pesrl ,
River, New York, 1950-1951. i

RELEVANT EXPERIENCE:

Mr. Saith is the program manager for the Radisn Basic Ordering Agreement (BOA) - B
p with the Air Force Engineering and Services Center (AFESC). It includes ‘
provision of & bdroad range of environmentsl enginsering and hasardous waste
ssnagenent services. He 1is slso responsible for coordimsting Radian marketing ]
1 to tha Department of Defense. Among the aress of concern are: all aspects of
the eavirooment, occupationsl sefety snd health, hasardous wastes, analytical
services and robotics.

; -y

Hs was the certified industrial hygienist and consultant for A.T. Kearney
Management Consultants. In addition to the routine ocecupational safety and
health sctivities he specialized in the interpretation of the EFMA RCRA
regulations. HNe coordinated the prepsration of the proposal to RPA which
N brought Rearney the award of the first comtrsct to provide RCRA technical
4 sesistance to RPA.

wer
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While st Kearney, he also participated in a health and safety evaluation of
cement plants that sought to burn chemical wastes. Hs co-authored a fessi-
bility study on "Assessment of Waste Puel Use in Cement Kilns.” In the same
area of councern, be prepared & Draft Eanvirommental Impact Statement (DEIS) on
the burning of chemical wastes at a cement kiln. For the National Highway
Safety Traansportation Agency, he preparad the techmical portions of a report
on the testing of truck tire noise.

Yor three of the last four years in his assigmment with Hsadquarters URA?, he
vas respousible for air, land snd water pollution sbatement programs. This

included programming sm average of $19 million par ysar. Also included wers:
the implementation of RCRA hasardous waste managesent; the first USAF instal-
lation restoration progras (equivaleat of CERClA-spuperfund); management of 17

aillion acres of ustural resources; and the MEPA environmentsl impact anslysis '

prograa.

In addition to thesa activities, he sssumed responsibility for one year for
the rest of Bavironmentsl Plsamiang. This included: comprehensive bese plan-
ning; the Alir Installatiea Compatibility Use Zome (AICUZ) plans for scquiring
land near bases with high meise or accideat potential; and development of
environmental sathodologies.

At the Alr Porce Systems Commsand (AFSC), Wxr. Saith organiszed am office to
address effects of the New Federsl envirvamental laws on the Research,
Davelopment and Acquisition programs. This office, which reported to the AFSC
Chief of Scaff was the highest level euvirommental sctivity ever established
at s USAY major command. Ne directed almost all of the enviroumental impect
statements (EIS) issued by the Alr Force in this period. As part of implemen~-
tation of the Natiosal Ravircamsntal Policy Act, Mr. Smith implemented a com~
puterized oysten for all Research asnd Development projects, programs, and
tasks. The program is otill ia effect. Om two occasiocns, he was sn expert
vitness for the Federsl govermmsut. One wes a suit over the health Mazards
associated vwith the siting of nev type vadar stations in Califorunis and
Massachusetts. The othar pertained to the eavironmental impact statement
(R18) for new facilities at Colorado Spriangs, Colorado.

Additionally, he was respousible for advising on the industrial hygiens sad
eavirommentsl seeds of govermmeut ewasd coutractor oparated (G0CO) imdustrial
plants. In this essignment sad all thet follow, a part of esch wmae spent in
conducting heslth and environmmeat compliance uopoeum and audits at
ailicary instsllations.

During his sssignment to the Pacific Air Force, Nr. Saith provided envircamsn~
tal and industrial hygieme guidance to USAF activities in Korea, Japen,
Taivan, Vietnan, Thailend, Philippine lslands, Guam, Trust Territories and
Bevaii. This iscluded the traditicmal sress of saaitary engianeering (waler
supply, trestment asd distribution; waste collection, trestment and dispesal;
and pest coatrol). It aleo insluded more modern problems, such as LASER
equipnent calidrstion, naintesance and wes; of large volumes of
herdicides; nolee control; iamdustrial hygiene; snd heat and cold extremes;
decontanination snd quansntine of equipment to prevent iatroduction of foreign

e —t—
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fauns or flora into the U.S.A. from Asia. Por four years, Mr. Saith was s 1
member of the United States delegation to the South East Asia Treaty B
Organization (SEATO) Military Committee. He represented the U.S8.A. with - 3
regard to public health engineering policies. Mr. Smith also evalusted USAF ; 3 ‘
civie asction programs to provide basic water and waste disposal to rural Thai . 2

villages.

The earlier USAY assigoments in various commsnds provided envirommental engi- ' - B
neering aad industrial hygiene support for the combat Alr Force. Many of the o
previcusly sentioned activities were carried out as well as support for the -
current priority preventive medical activitias. Some examples of the latter . N
would be: defense against accidentisl rslease or deliver snd use of chemical - - |
sgents; improved water treatment plant operations; improved wmstewmter E
facilities and operations; conversion of dumps to sanitary fills; substitution ]

of less toxic wmsterials; engineering control of votkiu SXPOSUTES . ]

»

pEL SR
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Mr. Smith worked for American Cysnamide on improving the industrial wastewater
treatment of the flows from penmicillin production.

CERTIFICATIONS/REGISTRATIONS AND PROFESSIONAL SOCIRTIRS:

Certified Industrial Hygienist by the American Board of Industrial Hygiene,
1971, Ko. 690.

Certified Safety Professional by the Board of Certiffed Safety Profeesionals
of the Americas, 1972, No. 2103.

|
|
!
|
|
i
Registered Professional Bagineer, State of Massachusetts, 1963, No. 19021. l{
J
l
|

e

Diplomate, American Academy of Eavirommental Eagineers.
American Industrial Hygiene Associlation (Mationsl and Beltimore-Hashiagton).
American Conference of Government Industrial Rygieaists.

Netional (and Maryland) Society of Professional Eagimeers.

Yederal Water Quality Association.
American Defense Preparedness Associstion.

Alr Torce Association.
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A APPENDIX B

List of Interviewees
(Base Personnel and Outside Agency Contacts)
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BASE INTERVIEWEES

Shop Affilitation

Dates of Tenure

. zms)* o

NDI, Welding & Plating

Wheel & Tire Repair,
Chemical Cleaning

Wheel & Tire repair
Flight Line

Heavy Equipument Operator
Base Engineer

Grounds Foreman

Heavy Equipment Operator
Electrical Shop

Heavy Equipment Operator
Field Maintenance
Engineer

Entomology

Planner

Instrument Technician
Warehouse

Real Property

DPDO

Persomnel

Heavy Equipment Operator
Landfill Operator

Fire Department

Fire Department

Fire Departaent

1972 ~ present
1955 - 1984

1974 - present
1950 - present
1949 - 1984
1941 ~ 1947
1962 -~ present
1958 ~ present
1950 - 1980
1953 - present
1949 -~ 1983
1953 - 1977
1967 - present
1975 - present
1957 - present
1960 - present
1949 - present
1966 - present
1977 - present
1946 - 1977
1950 -~ 1973
1980 -~ present
1965 - present
1970 ~ present
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OUTSIDE AGENCY CONTACTg’
Name Affiliation/Location
Linda Wyatt TDH, Lubbock

Raymond Mittel

Dr. Francis L. Rose Texas Tech, Lubbock

Wayne Wyatt High Plains Water Conservation
District, Lubbock

Dr. Reeves Texas Tech, Lubbock

Robert Ray TDH, Austin

Jim Hiland EPA, Dallas

Donald D. Smith

TDWR, Lubbock

High Plains Water Conservation
District, Lubbock
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Hazard Assessment Rating Methodology

(BARM) Used on Reese AF®
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USAFP INSTALLATION RESTORATION PROGRAM
WAZARD ASSESSMENT MTING METHODOLOGY

m' ‘ I -
The Depacrtment of Defense (DOD) has established a cowprehensive

program to ideatify, evaluate, and control problems associated with past

disposal pecactices at DOD facilities. One of the actions requiced under

this program is to: ' )

*develop and maintain a priority listing of ocon~

taninated installations and facilities for remedial

sction based on potential hazard to public hesalth,

welfare, and envirommental impects.” (Reference:

oBOgPPN 81-35, 11 December 1961), v
Accordingly, the United States Air Force (USAF) has sought o establish
a system to sst priorities for taking further actions at sites based
upon information gathered during the Records Search phase of its
Installation Restozation Program (IRP).

The first sits rating model vas developed in June 1981 at a meeting
with representatives from USAF Occupational Environmental Nealth
Laboratory (OBNL), Air Force Rngineering Services Center (Amc).
Engineering-Science (BS) and CE,M Hill. The basis for this model was a
system developed for EPA by JMB Associates of MoLean, Virginia. The JIS
model was modified ¢to meet Air Poroe needs.:

After using this model for 6 months at over 20 Alir Force installa-
tions, certain inadequacies became apparent. Therefore, on January 26
and 27, 1982, representatives of USAP CNNL, APREC, various msjor qom- -
sands, Sngineecing Science, and CR X Eill met to addcess the inede-
quacies. The resul:t of the mesting was a nevw site rating model designed
to present a better picture of the hasards posed by sites at Aiz Poroe
installations. The nev zating model desaribed in this presentation is
ceoferzed to ad the Masard Assessmant Nating Methodology. " '

|
|
:i
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Tty purpose of the site rating model is to provide a relative
canking of sites of suspected contaminstion from hasardous substances.
This medel will asaist the Air Foroe in setting priorities for follow-on
site investigations and coafirmeation work under FPhase II of IRP.

T™his cating system is wsed only after it has been determined that
(1) potemtial for comtamination exists (hasardous wastes present in
sufficient quantity), amd (2) potential for migration exists. A site
can be deleted from consideration for rating on eitber bui_l.

DESCRIPTION OF MOUDEIL

Like the other hesardous waste site ranking models, the U.S. Air
Yorce's site rating model uses & scoring system to rank sites for
priority attention. Wowever, in developing this model, the designers
incorporated some special features o meet specific DOD program needs.

The sodel uses data readily cbtained during the Becord Search
NM(M:)&'WQ. Sococing judgments and computations are
easlily made. In aseessing the hasards at a given site, the model
develops & score based on the most likely routes of contamination and
the worst hasards at the site. 8Sites are given low scdres only if there
are clearly mo hasards at the site. This approach meshes well with the
policy for evaluating and satting restrictions cn emoess DOD properties.

As with the previous model, this model considers four aspects of
the hasard posed by a specific site: the possible receptors of the
contamination, the wests and its characteristics, potemtial pathweys for
wvaste contaminent migration, and amy efforts to comtaia the contami-
aants. Bach of these categories contains a number of rcating factors
that are used in the overall hasard rating. '

The reoeptors categocy rating is caloulated by scoring each fastor,
sultiplying by a factor weighting comstant and aldding the welighted
soozes to obtain a total cateyory sevse.
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The pathways category rating is based on evidence of contaminant
migration or an evaluation of the highsst poteantial (worst case) for
contaminant migration along one of thres pathways. If evidenoce of
contaminant sigration exists, the category is given a subsgore of 80 to
100 points. Por indirect evidencs, 80 points are aseigned and for
direct evidence 100 points are mssigned. If no evidence is found, the
highest score among three possible routes is used. Thess routes are
surface water migration, flooding, and ground-water migration. Bvalus-
tion of each route involves factocrs associated with the particular mi- -
gration route. The three pathways are evaluated and the highest soore
among all four of the potential scores is used. _

! The waste characteristics category is soored in three steps.
First, a point rating is assigned based on an aseessment of the wveste s
quentity and the hasard (worst case) associsted with the site. The 1
level of confidence in the information is alwo factored into the as-
sessment. MNext, the soores is multiplied by a vaste persistence factor,
which acts to reduce the score if the wasts is not very pecsistent.
Finally, the score is further modified by the physical state of the
wvaste. Liquid vastes ceceive the nd.-n.non. while scozes for
sludges and solids are reduced. .

The scores for each of the three categories arxe then added o~
gether and normalized to a meximus possible score of 100. Then the
waste managenent practice category is scored. Sites at which there is
no ocontaimeent are not reduced in sc0re. Scores for sites with limited
containment can be reduced by S percent. 1f a esite is contained and
well managed, its score cam bs reduced by 90 percent. The final site
soore is calculated by applying the waste memagment practices category
factor to the sum of the scores for the othec thres categories.
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

I
I

!

‘

f. Pepulasion sscved by surfase wases supply

1. Yopuiation secved by ground~venss smpply

it EEEEEEET

fesepanss subeasve (100 X faveas sease subestal/naninms seese subestal)
L WASTE CHARACTERISTICS

Selent e Zacuse ssoCe boond OB the eaimated guantity, We degrey of Mesecd, and he contidenge lavel of
e infermagion.

1. Yeses quaseicy (5 « ssall, M & ssdigm, L = lazge)
2. Contidemes level (C = centissed, S « suspesced)

3. Gesasd cating (R = Righ, X @ sedium, L = low)

3 A

| 1

; Pagese Subesage A (fyen 20 % 100 hasel en fa0tee Sence Reurix)
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A. If theee is evidenss of aigration of hasasdous contaminants, sssign askiows fastor subscoce of 100 poines for ¢ B
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evidense ar indirect evidenos emists, gressed W B. _
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APPENDIX D

Supplemental Environmental Data
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LABORATOARY PEAFORMING ANALYLIS

3. LAD SAMPLE NUMBSEN

9832/ 23

KRY.

SAMPLE COLLECTION INFORMATION

~

» ITE DESCRIP TION

el

#q

Tl

8. OATE RECEIVED OV

OLC.QU: .

4. REQUESTOR SAMPLE

COMPLETED

BT - T\

ON-SITE ANALYTICAL RESULTS

8, SITE LOCATION NO 5, FLOWRATE AT M TE w. 'IA? (] 00041 16, WATER TEMP {17, LI 6. CI88 5‘
003 oL Otveul UL 300
SAL/MIN Q/a e al— UNITS MG/ L

1. COLLECTION QATE/PERIOCD

13, NAML OF COLLECTON

1% AESULTI OF O

THER On-SITE ANAL YSES

€.
13 SAMPL TECHNIQUE 14, PHONEK NUM
15, REASON R SAMPLE SUBMISSION . M
3 yr em  vAC T )6/~
ANALYSES REQUESTED AND RESULTS
— A. PRIMARY SIMNKING WATER STANDARDS (OCFR 1) Y LZ 53 ;/\_
Pl en ATION . Y, » VATION q ‘
PARAMETER YOV AL AL Q/0 BV ALLW PARAMETER TOTYAL MG/ MAR LEV ALLWD
NITRATE AS N (Codmiven -
ARSENIC 01002 \ \ . UYTRV R e toe Mothou (I oooﬁ (1.7 ! ?d 10 MG/L
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L
BARIUM 0100 (26'2 . 1000 4 G/ ¥ ARAMET &R Ty Mozt Taix CEv aLLwo
CADMIUM 01027 ) £\o 19. G/t FLUORIDL e o g fod L den'iil
CHROMIUM vi0ae)] \ Yo . 50 J ot TURBINTY orh 1 Unttn | ¢ Unee
r T
LEAD o5 Lro o 50, G/
h)
MENCURY 7y 4).._. 2 G/
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Industrial Waste Lake

Sample: 10 feet from inlet (soil sample) surface)*®
Date of Sampling: 24 Mar 83

Analysis Results:

Parsmeter %/ E
Barium .
Caduium 20.4
Chromiwm 109.1
Haxsvalent Chromgm <0.04
Laad o 192.6
Mercury , 36

Sample: 5 feet from pipe and 1 foot deep (soil sample)®
' _ Date of Sample: 24 Mar 83

Analysis Ressults:

Parsmeter /
Barium *{
, Caduium 45.7
. Chromium ) 236.5
H Hexavalent Chromgum <0,04
Lead 350
Mercury 102

F&: 30 fest north of pipe by 30 feet straight out (soil sample)*
te of Sample: 24 Mar 83

Anslysis Resuits:

Parameter

Barium a‘!o
Cadddum 148.0
Cheonium 708.0
Henavaleat Chrompum <0.04
Lesd 1048
Marcury $20

* Ssmples were tekem after the lake water level had besn lowered fer
dredgiag purposes.
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Sample No. a Seal No.

continuously in my custody
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Coromium,...:.....__ 0,023~ mg/l Toxaphene....ooceees mg/L
Le‘doooonoocutottn Q. ag MIL 2.4'00---.000-0.-..0 ML
™
Mercury........... < Q, pop3-m/L 2,4,5-TP Stlvex..... lgl-
Selentwmm.........._c 0. 00k ]
< mg/t = 9
* S1Iver..ccevseeee_ <0, 01 ML g = S
It " - =
LABORATORY NUMBER: 553, as-@ = ‘g

(&)

| cortify thase mlu were mttml in ay cus
shove wnti) ; tion of tmrm'mlvm on

from the time of recalpt listed

AJG 31 1983

CL PHRZ Cewm

. :
Ao

v,

{I T ST =R

T AT g e o o e g



v : ® PHR 2
(Begin)
E.P. TOXICITY ANALYSIS t

| certify these samples were
Texas Department of Health

col!ected and sealed by me at
BUREAU OF SOLID WASTE MANAGEMENT

m.on _/ / and re-
malned In my custody until trans-

Austin, Texas ferred to
at L M- N A /.
SAMPLE DESCRIPTION: -

TOR Region No.___ 2 County Q bhock X @ ey .;: ’
Site Name_ Reese AFP . =

§f TOH Permit/Registration No. {eg o8 ;;:';:L:'m?;':: Fc::&‘i;s were 1
Ay Sample No.__{ Seal No. from the time of receipt listed :
% (Jsurface Water sample OR(JMonitor Well No. above untl} transferred to at
b Comments/Warnings i _mon _J T . ' T
g Soid_sSemple from inled ctifeh X E §
TSTgnature) : ]

1 certify these samples were 4
continuously In my custody 8

g TN

. - 2. from the time of receipt listed
1 DATES: Sample Collected Q 2 8——-% 5/ above until transferred to
J Laboratory Received: 6-3-§% m . at
Laboratory Reported SRS A A
TOH/BSWM Received: SEP 68 i§§§ X
‘ ~(Signature)
, . LABORATORY ANALYSES -t
[. Heavy Metals I1. Pestigides
Arsenic.....cc...._c O, M| mg/L Endrin. . Myeeoeeeens - mg/L
’ Bﬂrﬂn.....-...... 14& mll Lfﬂm....... coo;u WIL
Cadmium..........._< 0. ]  mg/L Methoxychlor,..... wg/L
{ chromium,.......>___g. o« mgit Toxaphene............\ mg/L
' Le“c...-......'.. ‘ZIEH m/L 2"’0."..0!'00.0... \ .g/L
Mercury..........._< Q.00 0389/t 2,4,5-TP Silvex..... \ mg/L
Selenim.........._< 0. onk m/L ‘
S"VQI‘............ ‘_QJ_Q ‘_ nl‘- "_
LABORATORY MUMBER:
: ES3-2A4 '
iy -8 \_

| cortify these smlu were mzlmsly in my cus from the time of recaipt listed
sbove untify the complet!

of ‘leboratory analyses on 97 X/R>

SEP 131983

P24 e PHR2




. [ AR B Sy e
4 - . e . . - e e e et g s v O DaeeR g4

© ——————. o e
e

: ® Lfroron. 2
. . (Begin)
E.P. TOXICITY ANALYSIS

| certify these samples were

collected and sealed by me at
Texas Department of Health i _em.oon __/ / _and re-
BUREAU OF SOLID WASTE MANAGEMENT mained in my custody until trans-
Austin, Texas ferred to

at __.M. on [ [ P
SAMPLE DESCRIPTION:

TOH Region No.__ 2 County_Lobbock e ¢ rrrTrry
Site Name__Regse AFR 3

PR,

K

wt P,

TOH Permit/Registration No.__, LR00S™ ";O::"':zzs::e?: ;y—c::':g;;’ were
sample No.  / Seal No. from the time of receipt listed
(Jsurface Water sampte OR[JMonitor Well No. above untll transferred to
Comments/Warnings _:___moon _/ [/ .
Soil_semple £ron salet dhifeh X

~ (Signature)

| certify these samples were
continuously in my custody

DATES: Sample Collected & -2- 8 3 from the time o e e
Laboratory Received: 6-3-§83 &/5/x 2 at
Laboratary Reportedcen 081983 _ NN DL N A
TDH/BSWM Recejved: SEE 08 ISBS X
(Signature)
' "\ LABORATORY ANALYSES | - -
[. Heavy Metals 11. Pesticides
ArsenfCeveccceees < O, m| m/L Endrin.. M ecveceees mg/L
Barfum....oeeo0eee |- mg/L Lindane...... wng/L
Cadmium....cooveee_< O . 0O)  mg/L Methoxychlor......\ mg/L
Chromium,.......:. n.o< mg/L . Toxaphene..........\ mg/L
117, (A a‘ ay mg/L 2,8-Devccccivncnanse \ mg/L
Mercury.....o....._< 0, 00 aq3M/L 2,4,5-TP Stlvex..... \_mg/L
Selenium.........._<c 0., onX w/L \
Sflver..c.cceeveee_«9@, 01\ mg/L
LABORATORY NUMBER: \
£53- A48 A\

| certify thess samples wers continuously In my custody from the time of receipt listed

above until, the completign of laboratory analyses on R/IBD .
) é: 22 7. SEP 131983




PO s e

—— -

‘ﬁf/f Z

(Begin)
1 certify these samples were
collected and sealed by me at
i _moon _/ /_ and re-
mained in my custody until trans-
ferred to
at _:__ __.m.on_/ [/ .

E.P. TOXICITY ANALYSI? '

Texas Department of Health
BUREAU OF SOLID WASTE MANAGEMENT
Austin, Texas ’

SAMPLE DESCRIPTION: -
TDH Region No. County Au éacf X
= (Signature)
Site Name eese _fF 3
- | certify these ___ samples were
TDH Permit/Registration No._5 2005 continsously In Fycus tody
Sample No. Seal No. — from the time of receipt listed
(Jsurface Water Sample ORJMonitor Well No. above untli transferred to at
Comments/Warnings _t___moon _J/ [ .
S0/l Semple frem clachang e ’
el (STgnature)

| certify these samples were
continuously in my custody

DATES: Sample Collected a fz/83 from the time of receipt listed

above until transferred to
Laboratory Received: 6/3/83 €l>/e> at
Laboratory Reported: SEP 09 1983 — ——_mon _/ [/ .
TDH/BSWM Received: P VI
. (Signature)
LABORATORY ANALYSES
1. Heavy Metals I1. Pesticides
Arsenic""""“' ‘DJn' m/L Endr‘nt-oouot ooooooo ‘ 2:022& m/l-
Bal’"‘llll.... ------ LX) ’I ’ m/L Liﬂdﬂﬂe....-...u...ma_ﬂg/l-
Cadmium............ < o. 0O | m/L Methoxychlor........_< p. goof" mg/L
Chromium..........__0O,po~ mg/lL Toxaphen€.....ccc... < 0. 00k  mg/L
Lead'l‘l...'...l“ ’2.’2:5 m/L 2.4-DC.......CQIIOOC 50102 m/L
uercury..........._C_W/L ZQ‘QS.TP 511VQX..... < 0.00: m,L
Selenium.........._< 0, 0coX mg/L 2
8 ~
S’1VG"-....--“..- ‘z“zz W/L g g §
LABORATORY NUMBER: _ f 8
ES3~d53 S5 %
Pa ]
)

| cortify these samples wers continuously In my custody from the time of l% tiafed

sbove until gthe completion of laboratory analyses on 7 /o /> - &
¢ Sy & :
'W 3P T jeno

D-26 Co PHRZ M
ce
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.
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SPECIAL SAMPLES: ORGANICS & OTHERS

. Texas Department of Health
BUREAU OF SOLID WASTE MANAGEMENT

" Austin, Texas

SAMPLE OESCRIPTION:

TOH Region No.____Z  Count _Ay_ééa_d____
‘Site Name Zég;g A E B,

TOH Permit/Registration No. G loo 3

Sample No. 76 Seal No.
surface-teter-sampie—or{=FHonttor—weti-to.
. Comments/Warnings

_ﬁl&c{.g_t..;&.ﬂm.iﬁm

DATES: Sample Collected_ (p-2-8 3

. (Begin)

! certify these samples were
collected and sesled by me at
i _mon_/ [/  and re-
mained In my custody until trans-~
ferred to L
at _mon _/ [/ .

X

- {Signature)

| certify these ___ samples were
continuously In my custody

from the time of receipt listed
above untll transferred to

. - at
i___«mon _J/ [/ .
X
(STgnature]
| certify these samples were

continuously -In my custody
from the time of recelpt listed
above untll transferred to

TOH/BSWM Received:

Laboratory Received: ﬁ' 3-§3 at
Laboratory Reported: —t—meon _ [/,
- JUNZ¥mET
X
(Signature)

LABORATORY ANALYSES
Analysis Required: , »
Priority Pollutants GC-MS
Sample: 1 full quart/Liter in glass with
teflon or aluminum 1lid liner.

Tvace O‘F b“""""‘" r) )’fb

LABORATORY MIBER: /= S 3-—5254/

ON SLUDGE

@ Volatile Organics (or TOX)

Sanplee—d-fuld-40nl-vielo-witir-spyctul” cap
and-beofdon—copbunr

Tad
H
S5 %
#Eé"
F 3 = /¥

i cartify those semples were csntinususly In @y euetedy frem the time of receipt listed
shove unti! the completion of Yehwatery ansliysss on __/ / .

o




SPECIAL SAMPLES: ORGANIC?& OTHERS

Texas Department of Health
“BUREAU OF SOLID WASTE MANAGEMENT
Austin, Texas

SAMPLE DESCRIPTION:

T0H Region No.__& _ County_L /23 BOCE

site Name_ L £ S LB
TOH Permit/Registration No. e 209
Sample No. Seal No.

Bsurface-toter—sampte- ot SMorttordeH-No.
Comments/Warnings

Aﬁm_zam;@a;w

DATES: Sample Collected & /Z 4’2;

Laboratory Received: éz j 413

. (Begin)

§ certify these sampies were
collected and sealed by me at

i mon [/ [/ _ and re-
mained In my custody untf! trans-
ferred to

at _:___.mon _/ /_ .

X

(Signature)

| certify these ___ samples were
continuously In my custody
from the time of recelpt listed
asbove until transferred to

at

_m.on _ 7/ {/

X

~(Slgnature]

| certify these ___ samples were
continuously in my custody
from the time of recelpt listed
above until transferred to
at

Laboratory Reported:_JUN 2 R 1983

_0.. w __/__l_'

(STgnature)

TDH/BSWM Received:
LABORATORY ANALYSES
Analysis Required:

Priority Pollutants GC-MS

Sample: 1 full quart/Liter in glass with
teflon or aluminum 1id liner.

F—r‘/o-nu—n.'fa—ltf U~ 4 ..“l" uva.f.ca{ //f”"‘ “-:_:“..‘!s*

;_B'l re
[ i

LABORATORY NUMBER: 653 ’QSé

Sduge

G Volatile Organics (or TOX)

and u;lan septum. = 2 .

CoxTeins //c,/-roca-.-lnv-; (o pppn AsTge

| cortify these samples were continuously in wy custody from the time of receipt listed \

above unti} the completion of lsberatory analyses on __/ /

(STgnature) D-28
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A o T R AR

SROUNDNATE 'ANALYSIS RQEST

.. (Begin)

TOH Region No. é County £
site Name___ Kegsg AFE

Part .l
i .3} certify these samples were
Texas Departmpat, of Mealth . . _.’f - # collected and ualed by me at
BUREAU OF sogléw.«sts mmeem:wr LR q_ g% and re-
Austin, Texas. . - ?o";‘f PR SIS l"i f ml n my custo y ut\tll trans-~
- v ferred to
SAMPLE DESCRIPTION L -"‘g ¢ at w_%_—_—.u. on 6 /3788

TOH Permit/Registration No.

x.%%.___—
1gﬂat:ura

sample No. 5 Seal No.

| certify these samples were
continuously in my ;ustody

Osurface Water Sample OR(JMonitor Well No.

Comments/Warnings Z?L:CAMSE Elan

from the time of recelpt listed
above until transferrad to
at

Ot fliArar  SePIRATOR.

t __moon _J [ .

X

(Signature)

DATES: Sample Co'l'lected é -2~ a

| certify these samples were

an .,,--.,

Laboratory Received: 1. 1701

continuously in my custody

Laboratory Reported.

from the time of receipt listed
sbove unti) transferred to

. at
TOH/BSWM Recefved: JUL221983 T
S
_ {Signature)
NOTE: Specify analysis required
- LABORATORY ANALYSIS RESULTS
ZIHeavy Metals Opesticides
. Sample Required: 1 full qum/utcr in Sample Regquired: 1 full gquart/Liter
plastic with S =l in glass with teflon/
Nitric Acid added & Aluminum 1id liner
ArseniC......cov___ €0 0L mg/L En wg/L
Blrﬂll..-..-..-u ;Sn = W/L n/L
Ciﬂﬁ..n--...-.___g‘._zz__ nl‘- *thox’ch‘orooc- . m,l-
Chmi'A.oooao. S N = mﬂ TOXIPMM....--. WIL
comr.......ll.' lA m/L 2.‘.0..'0000 “,L
1!‘0“..-.-.--..... a i N,L 2 nll’
- Lead..ciceonnian 0. 1% mg/L 0 ‘
Hﬂngﬂnﬁ”.u...-. D a0 __",L J.
lst;'cuz‘y...u.... —-‘-—a-ﬁm ;t .‘f —— ",.
E c“ m..l..'..l ‘n.‘:ng |m 1, '.l - s
~d B ] Si]"roootchoocoo—‘a&—",L ~? } '\gﬂ
. i Ziﬂco.-...--..n. ela‘: w/L " g a
g

LABORATORY MER.S !

sbove unti) the

| cartify thses samples wers continuously In my custody from the time of
completion of laboratory snalyses on Z2/4/8>
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Texas Department of Health .
BUREAU OF SOLID WASTE MANAGEMENT
Austin, Texas

SAMPLE DESCRIPTION:

TDH Region No. 4_  county Luggocr.
Site Name Rexse AFR

TDH Permit/Registration No. 62 0045
Sample No. Seal No.

(surface Water Sample OR(JMonitor Well No.

Comments/Warnings_ L Ay Sgng{
Me Wy iove ClLyrI10& Stspecreq

DATES: Sample Collected (a-_Z -53

Laboratory Received: - - -

E . (Begin)

/3
1 certify these samples were
collected and sealed by me at
/30 £.m. on &2/

& (/2 /%% and re-
mained In my custody unti! trans-

ferred to 7% VA ;
‘t _:_ —'m. oﬂ — .
x

i.ﬂgmture?

| certify these ___ samples were
continuously (n my custody
from the time of recelpt listed
above unti! transferred to

at
i _smoon _/_/ .
(STgnature)

| certify these __ samples were
continuously in my custody
from the time of receipt listed
above until! transferred to
at

Laboratory Reported: JUN 1 6 1983
TOH/BSWM Received:

JUN1 7 1983

.m.on [/ J .

X

{Signature)

LABORATORY ANALYSES
Analysis Required:

D Priority Pollutants GC-MS

Sample: 1 full gquart/Liter in glass with
teflon or aluminum lid liner.

Tﬁrv@ chlbewn e.'r)\»,Lc-u.c.. _ e f-er',“;c &L

g Volatile Organics (or TOX)

Sample:; 2 full 40ml vials with special cap
and teflon septum.

———

= ‘7"("/“7/1..

319V 008 8 Mg
W L) armm
1Y M 40 1430 SVX3)

X

i e ML S S - g S

| cortify thess samplas wers continuously In my custody from the time of receipt 1isted
above uat!} the complstion of laboratory analyses on dd ;

- e o



* ~
B s L d e

- 2
: " /
, (Begin) /Z—-
i certify these samples were
collected and sealed by me at

Texas Department of Health 3o FL.m. on é_/z A3 and re-
BUREAU OF SOLID WASTE MANAGEMENT mained in my custody until trans-

RN o :
Austin, Texas ferred to TpH Lﬁ
H .M.
SAMPLE DESCRIPTION: . b
TOH Region No. county_Z 11880 % Ko -%s‘g”.tm_-)

Y

'SPECIAL SAMPLES: ORGANIC?& OTHERS

Site Name |
} certify these samples were
TOH Permit/Registration No.__ 02005~ T ously. In W7 custody
Sample No. 2 Seal No. from the time of receipt listed
K)surface Water Sample OR(JMonitor Well No. above untll transferred to at
Comments/Warnings LA SHnpLE i _.moon _/ [ .
Az"b{k cenE  CHigripE SuSPecTaN X
{Signature)
{ certify these samples were
continuously in my custody
. D - from the time of receipt listed
DATES: Sample Collected é-2-~ &3 sbove unti] transferred to
Laboratory Received: s at
Laboratory Reported: JUN18 1983 . i moon _J /.
TOH/BSWM Received: L7 E
{Signature)

LABORATORY ANALYSES

Analysis Required:
E] Priority Pollutants GC-MS Volatile Organics {or TOX)
Sample: 1 full quart/Liter in glass with Sample: 2 full 40ml vials with special cap
teflon or aluminum 1id liner. and teflon septum.
=z 3 CO ey /l.

'-rae.flv!’ld-ut. {Jf".’c:"cf

tTeaelyea 2

W Liur g
- ROV 40 1439 gyxy,

| e i5va orios 49

LABORATORY NUWRER: 25 B-0l5 /

! gortify tbcu samples wers continuously tn m custody from the time of mtat mm_
obive wotit the completion of lmm m yoss o _/_/ . N -

3 L o o o




“ SPECIAL SAMPLES: ORGANIC? & OTHERS

Texas Department of Health
BUREAU OF SOLID WASTE MANAGEMENT

Austin, Texas

SAMPLE DESCRIPTION:

TDH Region No. g_). County Lgﬁgocl_g_._

site Name__ KEmsa ALIS
TOH Permit/Registration No.___ &2 DO S~

Sample No. d? Seal No.
@Surface Water Sample ORDMonitor Well No.

Comments/Warnings

Merhytess Cliiegs Sylpeczady

T S e R R T R S
N

LAxkg [uieT STRaAM.

DATES: Sample Collected b ‘Q-Q

nap e
T ——

(Begin) ( }'2/2'5

| certify these samples wére
collected and sealed by me at
:00 £.m. on &/2/8S and re-

"mained In my custody untl) trans-

ferred to
at __: ____.m.on &, .

W70 77 =2
gnature

| certify these ____ samples were

continuously in my custody
from the time of receipt listed
above unti! transferred to

at

_emoon _/ [/ .

(Signature)

| certify these __ samples were
continuously in my custody
from the time of receipt listed

above untlil transferred to
at

Laboratory Received: v .

Laboratory Reported:JiN 1 & 198

: ___m.oon _/_/_ .

TOH/BSWM Received: JUNI 7 833 X
(Signature)

LABORATORY ANALYSES o . /3
N N S G e s

Analysis Required:
D Priority Pollutants GC-MS

Sample: 1 full quart/Liter in glass with
teflon or aluminum 1id liner.

Le/nis
Me-”\..{Lg-r.c ch)o-mfo < BaoO,a-r/.,.
M‘7h.71. /;77-,‘- Ketoxne Z 9, woo,a,/p
/,/,I-T-r:(hla-ro eThane = /oo «,/;,

2 300 A9/

Telva chiove cfh,Lc-n-e

LABORATORY MOGER: E53247

@ Volatile Orginics {or TOX)

Sample: 2 full 40ml vials with special cap
and teflon septum.

»
4

INDEOVNVH 2 sya 0103 00

B W L1 gy
HIIYIH 40 ‘1430 svx3;

p-32

x____m,

| cartify these min were sontinvously in my custody from the time of receipt listed
sbove wnti) the completion of iaderatery anslyses on _/_ /

|
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it

T

SPECIAL SAMPLES: ORGANIC?& OTHERS

Texas Department of Health ;
BUREAU OF SOLID WASTE MANAGEMENT
Austin, Texas

SAMPLE DESCRIPTION:

TOH Region No. 2~ County
Site Name___ Rease AFB
TDH Permit/Registration No. & 2oos”
Sample No. .9 Seal No. '
Bsurface Water sample OR{JMonitor Well No.
Comments/Warnings

AETHY Ve s ppim CHeofih e SHSpec T&D

Lublocie

(0&[&41‘.7;& Sepaaron Discuscce)
DATES: Sample Collected é Z. &3

Laboratory Received:

. (Begin) 2717/

| certify these samples were
collected and sealed by me at

VK _d"é .m. on &/2/&3 and re-

mained In my custoa— until trans-

ferred to ZQ& (..sﬂ
at _:____.m.on &/3/S-

X Lo A
Signature

| certify these ___ samples were
continuously in my custody ;
from the time of receipt listed
above untll transferred to «

at
:___moon _/_J
- ——— i,‘.‘-v."'
A~
[STgnature) } 3 g
| certify these s'fnples were

continuously in my custody

from the time of receipt listed

above until transferred to /
at '

Laboratory Reported: JUN 1 6 1983
TDH/BSWM Received:

N1 7 1993

X

-

’\

(Signature)

LABORATORY ANALYSES
Analysis Required:

Priority Pollutants GC-MS

Sample: 1 full quart/Liter in glass with
teflon or aluminum 1lid liner.

G /ns

Ao Thylen e chirvide T Feeosq/L
MeThgt 17Tyl ko T 13,000 ~qle
1it- Tarsca)s voeThame £ /300 #q/s
Totr h'sye aTh A,l @ne = o oo “y/l.

.i"l-v-f-u«. s '°"“Y/‘-

LAGORATORY NUNBER: 53-,?49

Volatile Organics (or TOX)

Sample: 2 full 40ml vials with -pccluchﬂ
and teflon septum.

/{.'/.’ Tk
N j

C,M'

 WNYM 201430 gvx3;

t mtny these samples were mtm&u%v in my mm from the. tln df mi»'

m wtl! the cosplation of mommv mlm o ,_1__/

”,_

s g bty
B T vt A A
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APPENDIX E

1 Inventory of POL Storage Tanks
' on Reese AFB

e TR - P}




t i ) N -
—
‘ ;"P
R . i
i - TABLE E~1. STORAGE TAMKS OF LESS THAN 1000 GALLONS CAPACITY
18 Capacity
Y1 4 Facility Nuaber Product (gal) Description
R ¥ 20 (Comm) Diesel 600 U
1% 3146 (Comm-trans) » 250 8
iR 3 3147 (Comm-xec'rt) " 250 ‘8
3 3171 (Gen plt) " 275 U
3179 (Base Ops) " 280 v
P 3110 (Control Tower) " 285 ]
3153 (NAVAID Shop) " 278 v
3 3500 (CE Oper) " 300 ]
\ 3553 (CE Comtrol) " 273 v
' 2001 (Vaste Treatment) " 500 v
3112 (Gem Plt) * 275 U
3122 (VORTAC) by 500 U
‘ 3131 (I1L8-LOC) " 110 v
: 3133 (1L8-GS) " 110 v
3134 (ILS-Marker) " 110 v
3136 (1L.8-G8) " 110 v
3137 (IL8-LOC) " 110 u
. & ‘ 3140 (Test Call) TPk 500 v
.§ 3160 (Fuel Maint) -4 500 u
1 784-5 (POL) Eerossns 585 u
SR B ’ U = underground
1 B 8 - surface or adoveground
i




TABLE E-2. CUMULATIVE FUELS STORAGE CAPACITY

Cumulative Volume (gal)

JP-4
4 Surface tanks # 10,000 gal. ea. 904,434
1 Surface tank 1,000-10,000 gal. 2,300
1 Underground tank 1,000-10,000 gal. 1,000
’ 2 Underground tanks <1,000 gal. ea. 1,000
, TOTAL VOLUME 907,134
’ Diesel
| 2 Underground tanks > 10,000 gal. ea. 24,400
3 Underground tanks 1,000-10,000 gal/ea. 5,000
17 Underground tanks < 1,000 gal. ea. 4,640
2 Surface tanks < 1,000 gal. ea. 500
TOTAL VOLUME 34,540
; MOGAS
¥ 5 Underground tanks 10,000 gal. ea. 54,400
: 4 Underground tanks 1,000-10,000 gal. ea. 12,000
TOTAL VOLUME 66,400
‘ i
| Kerosene
1 Underground tank <1,000 gal. 585
TOTAL VOLUME 585

Inactive Storage Tanks

4 Underground tanks* > 10,000 gal. ea. 99,960
TOTAL VOLIME 99,960

* These tanks are "pickled”, f.e., filled with preservative solution; prior
to approximately 1977, they contained MOGAS.

—mita
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TABLE E-3. STORAGE TANKS OF 10,000 GALLONS OR GREATER CAPACITY

; Capacity b Date c
Facility Number Product (gal) Description Installed
783-13 (POL) Inactive® 24,990 U, B, W 1942
783-14 (POL) Inactive 24,990 U, H, W 1942
783-15 (PoL) Inactive 24,990 U, H, W 1942
783~16 (POL) Inactive 24,990 U, H, W 1942
784~1 (POL) Diesel 12,200 U, H, W 1952
784~2 (POL) Diesel 12,200 U, H, W 1952
784~3 (POL) MOGAS 12,200 U, H, W 1952
784-4 (POL) MOGAS 12,200 U, H, W 1952
791 (POL) JP-4 100,706 sD, Fx, W 1942
792 (POL) JP=-4 87,700 sD, Fx, W 1942
794 (POL) JP-4 87,700 sD, Fx, W 1955
795 (POL) JP-4 628,328 Sh, F1, W 1960
450 (BX Svc MOGAS 10,000 '} N/A

Stn)

450 MOGAS 10,000 U N/A
450 MOGAS 10,000 1) N/A

2 Filled with preservative solution.

by - underground
R - horizontal cylinder
W - walded steel
8 - surface or sbove ground
D =~ diked
] Fx - fixed roof
. ¥l - floating roof

? ¢ Most smell and medium capacity tanks are less than 20 years old
g (personal communication with Capt. Cene Smith).

SOURCE: TAB A-1, Resse Plan 705.
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TABLE E-4. STORAGE TANKS OF 1000-10,000 GALLONS CAPACITY
Capacity
Facility Product (gal) Description
1173 (LOX storage) 10X 5000 s
1173 LOX 2000 8
1300 (hospital) Diesel 3000 U
3170 (fire training) JP-4 2300 s
3181 (pump station) Diesel 1000 U
3141 (veh. fl. stn.) MOGAS 1000 ]
3141 (veh. fl. stn.) . JP-4 1000 u
3142 (veh. fl. stn.) MOGAS 5000 |
3142 (veh. fl. stn.) MOGAS 5000 [¢]
Terry Co. Aux. Fld. MOGAS 1000 U
Terry Co. Aux. Fid.) Diesel 1000 U

U = ungerground

S = surface or aboveground.
SOURCE: Reese Plan 705,
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PESTICIDES USED BY ENTOMOLOGY SHOP, REESE AFB
Trade Name : Quantity used/yr.
Avitrol small
i Bait Block 15 1b.
. Balan *
: Baygan Powder 10 1b.
‘ Chlorodane 50? i
Cythion 10 gal. ]
D~Phenothrin 48 cans
Daconil 2787 8 gal.
Dacthal W-50 50 1b.
Dacthal W-75 20 1b.
Dalchal | 20 gal.
Diazinon 2D 10 1b.
, Diazinon 4E 20 gal.
. Deorerani 1 gal.
| Dowpon M 300 1.
Durban 4E 3 gal.
Dursban PFog 75 gal.
Ficam .
GB 1102 10 1.
. Kromsd (Cd salt) 300 1».
F Malsthion 100?
Methyl Bromide . o
Honuroa 400 1b, §
PPB Moth Crystals A . i
Premictol 5 P8 30 1. B
Repellent , 72 cens #
Roundup *

Sevin ' 200 1b.
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PESTICIDES USED BY ENTOMOLOGY SHOP, REESE AFB
(Continued)
r
: ,_ Trade Name Quantity used/yr.
N Super Dal-E-Rad Calar *
¥ 3 Talon *
‘B Tenocil *
Tersan SP *
Trex-son 1 gal.
Tuperson 47
Warfarin 15 1b.
Wasp freeze 24 cans
4 2,4D Amine . 20 gal.

f; * Data not available.




f R R

HAZARDOUS MATERIALS USED BY USAF HOSPITAL, REESE AFB

Substance Name

Quantity Used/yr.

Pro Fix Aerosol Cytology Fixative
CAMCO Quick Stain

Isopropyl Alcohol

Acetone ACS

Methanol ACS

Sulfuric Acis

Silver Alloy Mercury Capsules

Silver Alloy Powder Mercury
Capsules

108 oz.

64 oz.

115 gal.

4 pints

7 pints

1 pint

3000 capsules
1500 capsules
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50, 503, 552
368, 450, 32

40, 43, S0,
52, 70

43, 70, 88, 70,

30, 32, 930
52,53, 9,
332, 70

32

39, 102
39, 102

102

53
o9, 1300
1300

m

UAZABDOUS WAZARDOUS
MARRRAL Sowoumr
Bevbicide 2,4,0
Redsaticide werfasis

Bird Polsen Avitrel

Used leed, Caduius,
Meter 011 Chronium

Used Syathetic 011 Cadnimm

Used Mydraulic Coleiun
Pluid

Vesd Selvest leed, Codutun,

QUANTITY/ND
Slhe/8% CKD)

100L ()

1l 10 (0.9)
«22 16 (o.1)
263 6L (900)

100GL (363)

276 GL (%40)

207 6L (700)

1,5 6L (%)
100 GL (340)
10 QL ()

7.7 1» (3.9)
2.4 16 (1.1)
33 & (1.2)
03 G (0.2)
§ oL (20)

s 1v (11.4)

33 A ot 3 yeare

MG per S yeams

(1)e
()
(1)e
(2)e

(2)

(2)

(2)»

(2)e
3)
3

(4)*

)
(2)*
2)*
(s)*
(4)*
(4)e
Q)
(¢

o
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AFCC
AFESC

AGE
AVGAS

CE
CERCLA

DEQPPM
DoD
DPDO
EPA

gal/yr

Ge/ms

IRP
Jp-4

wmI .

- PAR

GLOSSARY
List of Acronyms, Abbreviations, and Symbols Used in the Text

Alr Defense Command

Air Force Base

Air Force Communications Command

Air Porce Engineering and Services Center
Above ground

Aerospace Ground Equipment

Aviation Gasoline

Below ground

Congsolidated Aircraft Maintenance Squadron
Civil Engineering

Comprehensive Envirommental Response, Compensation, and Liability Act
Chemical Oxygen Demand

Defense Environmental Quality Program Policy Memorandum
Department of Defense

Defense Property Disposal Office
Environmental Protection Agency

Degress Fahrenheit

Gallons per year

Cas Chromatography/Mass Spectrometry
Hazard Assessment Rating Methodology
Instsllation Restoration Program

Jet fuel used by Air Porce

Methyl Ethyl Ketone

Methyl Isobutyl Kstone

Motaor Gasoline

Non-Destructive, Iuspection

Funber

Polymuclesr Aromatic Rydrocarbon

*

PO a—




PCBs Polychlorinated Biphenyls

POL Petroleum, 011, and Lubricants

PPm Parts per million

RAFB Reese Air Force Base

RCRA Resource Conservation and Recovery Act
R&R Repair and Reclamation

TCE Trichloroethylene

TFW Tactical Fighter Wing

USAF United States Air Force

WTP Water Treatment Plant

WWTP Wastewater Treatment Plant

AQUIFER - A geologic formation, or group of formations, that contains suffi-
cient saturated permeable material to conduct ground water to yield economi-~
cally significant quantitfes of ground water to wells and springs.

DISCHARGE ~ The process involved in the draining or seepage of fluid out of
a lake, pipe, ground-water aquifer or similar fluid containing structure.

FRENCH DRAIN - An underground passage for water consisting of loose stones
covered with dirt.

GROUND WATER ~ All subsurface water, especially that part that is in the
zone of saturatiomn.

HAZARDOUS WASTE - A solid waste which because of its quantity, concentra-
tion, or physical, chemical or infectious characteristics may -~
(A) cause, or significantly contribute to an increase in
wortality or an increass in serious irreversible or
incapecitating reversible, illness; or
(3) pose a subetantial pressat or potential hasard to
buman health or the envircament when improperly
treated, stored, transported or disposed of, or
othervise manugad.

N
h

ey A IR G2 O T L, AT R T Y Y B R R FEURVRVINEE ST PR-
' ALy .

Rk




T S ey e Y " R

LEACHATE - A solution resulting from the separation or dissolving of soluble
or particulate constituents from solid waste or other man-placed medium by

percolation of water.

LEACHING - The process by which soluble materials in the soil, such as nu-
trients, pesticide chemicals or contaminants, are washed into a lower layer
of s0il or are dissolved and carried away by water.

LINER - A continuous layer of natural or man-made materials beneath or on
the sides of a surface impoundment, landfill, or landfill cell which res-
9 tricts the downward or lateral escape of hazardous waste, hazardous waste

2

constituents or leachate.

s g TN S
IR

MAGNESOL - Trademark for a synthetic adsorptive magnesium silicate used for
solvent purification, clarification, and recovery.

METHYL ETHYL KETONE - An organic chemical used as a solvent in cements and
= adhesives.

METHYL ISOBUTYL KETONE ~ An organic chemical used as a solvent in paints,
varnishes, and lacquers.

MIGRATION (Contaminant) - The movement of contaminants through 'path\uyu
(ground water, surface water, soil, and air).

NET PRECIPITATION -~ Mean annual precipitation minus mean annual evapotrans-
piration.

OILNAm SEPARATOR - A man-made facility designed to separate by gravity
liquids of differing demsities; typically to skim o0il or grease from a
water surface.
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PCB (Polychlorinated Biphenyl) - A chemically and thermally stable toxic
organic compound that, when introduced into the enviromment, persists for
long periods of time, is not readily biodegradable, and is biologically

accumulative.

PD~680 - A petroleum distillate used as a safety cleaning solvent. Two
types of PD-680 solvent have been used; Type I, having a flashpoint of 100°F,
and Type II, having a flashpoint of 140°F.

PERCHED GROUND WATER - Unconfined ground water separated from an underlying
regional ground-water table.

PERMEABILITY - The capacity of a porous rock, sediment, or soil for trans-
mitting a fluid without impairment of the structure of the medium; it is a
measure of the relative ease of fluid flow under unequal pressure.

PLAYA - A dry, vegetation~free, flat area at the lowest part of an undrained
basin, underlain by stratified clay, silt, or sand and commonly by soluble
salts.

PLAYA LAKE - A shallow, intermittent lake, covering or occupying a playa
in the wet season.

POLYNUCLEAR AROMATIC HYDROCARBON - A molecule coasisting of two or more ad-
joining hydrocarbon ring wmolecules.

1,2-PROPANEDIOL (1,2-Propylene glycol) - A stable, colorless, viscous, hygro-
scopic 1liquid that is miscible with water, alcohol, and many organic soivents.
It is used in organic synthesis and as a solvent and preservative in foods.

1,3~-PROPANEDIOL (1,3-propylens glycol) - A colorless, odorless, combustible
1liquid of low toxicity. Soluble in water, alcohol, and ether, it is used as
sn intermediste, primarily for polyesters.
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RECHARGE -~ The process involved in the addition or replenishment of water

to a ground-water aquifer by natural or artificial processes.

SURFACE WATER - All water exposed at the ground surface; including streams,

rivers, ponds, and lakes.

WATER TABLE - The upper limit of the portion of the ground wholly saturated
with water.

G=7
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

wam or srr® Site D-5, Landfill

omma/commneoR____Reess AFR 4
comeners/osscxsyeron__ _Locsl gress of subeidence reported.
SXIE MED 8T D. Richmann -
L RECEPTORS

. Saniny Paseee Sossthle
——Sa8ipe Foqueey SN _Ssislies . feete __jesse
Ac_topulanion viShB 1,900 fees of sisp 2 —t 81 12
S pissanee % npagams well 3 10 0 1 30
Solamt_sen/owimn vitkia ) Siia sulise B S S 4
| R.istmem w cseervaiss \eemary > g 18 18

| : 1 " 10 30
L% saalicy of aseress scfame veoms bety 0 PR 18
S Gewd vases_sse of useecases smsifer 3 2 27 R
—AShid ) Silgs dewesriesy of sive
I. fepulation served Dy qromndeveter supply 2 | P 12 18
—iShia ) siise of pi%e

) Secopesrs subesete (100 X £ANSr SUSES SDASLAL/NASISNSR SSfe subtoeal) 63.3
L WASTE CHARACTERISTICS

Ae Solest whe £2090¢ ssece Basad en the estimanad Quantity, e doyves of Masicd, and e csatidense level of
the iafesmessen.

1. Yoottt quantity (8 = mall, N = asdiwm, & = lasge)
1. Contidense level (C © eunfismed, § « suspentad)
3. fsassd 2238109 (R © Righ, N © sediun, L * low

faunese Subetgee A (feen 36 % 100 baond an £A0UNE SUMIG BARYIX)

5. Apply persiessnce fasse ' 2
Fessor Sabumsce A % Pessistense Faswer « Oubegeee 8

k RHE

C. Agply suysiesi susse anitspliew
Suboosse 3 % Mystesl PUate Nliiglier © NSty (MISETNTASNAGS Dubusare
30 'y 1 ‘
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66.7
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L
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9
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e
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et
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Bacec We Mgset seNsesre valwe S9em A, D=1, O=3 ar B=) move.
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

wom o stz Sice No. FT-1, Active Fire Training Ares

wans . _Recse AFR.approx..S00_E of Rldg.2170

OME OF GPERATION OR CCCURRENCE_-- O _current

omm/cvmmecce____Recas AR -

COMEIITS /DRSCRIPTION

o= mew or____D, Richaann/F. Blood : )
L RECEPTORS

Tomee animem

—Basim Pagwss (=0 ___weisislies  Seore ___ foore
e tomlarien vishia 1,000 foes o€ sise 0 P o | 12

S Biatanes e oescest well 2 10 20 30
Saidmt_saa/enice visxia | sils ratise 1 3 3 S
| Sudew w tsserveuses wredary 3 s 18 1

. Sa3 SIALATY of assress sufess vesss begy. a s 2 18
SaSeewed wscas e of cesecsess esifer O Lo 21 2

6. Jepulacion seeved by susfase vanes SEPPLY 0 ' P 0 18
——YANhi8 ) BAlge devemsseen of gite

2. Topulasien secved by grouni~vates supply 2 s 12 18

Sweseals _ 80 180
. Seoepuses subessre (100 X fapesr SE0Ce GabeusAl/sanisun Ssere subestal) bb.4
lwmw

A, Solens We fo0WC sente based en the estimesed @matity, We dogtes of hasusd, wd the csatidense level ot
e iadesmetion. v

1. %Nanes quaneity (8 = small, X * sadium, L © Lasge)
2. ‘Contidense level (C © contismed, S © suspensad)
3. Gonavd cotimy (B © Nigh, X « agdium, L = low

[* 1<|-}-

Taseee Subowets A (£968 20 w0 100 buned R Gaer SENGe AGNTiR)
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- "in. ,lll’ llillli ‘ 0 ‘ !E i




18
24

108

46.3

3
24
18
26
24
24

|

0

|

Subsgate (100 = faguae senwe/3)

Swheseals 20

Subsssns (100 T fnsver suare subeseal . ,

|

(o )

0

1

[
>
wm
H
o

s .
ssbessal)

Saoec e Mighoos sebesure velus OB A, D=1, Bo3 o Dol ahove.

V. WASTR MANAGEMENT PRACTICRS.
A MVOIOU e WNIGE GUBGUOFI 0V FOSUPUIVS, VONID GAAIOON -

C. Sighase gushvey SubSsece.

g b N

L 4 ~
* .
i
— . .

. -
v ~

Ay

L}

© fiad susve

X

" Juste Guesssmarissies

..i'1-~“..nr‘..'lhg'.!é!“irlgﬁ}.‘j




HAZARD ASSESSMENT RATING METHODOLOGY FORM
R o 5TTR Site No. D-11 Norihwest Landfill
werrm____Northvest cornar of Rasse AR
DAER OP OPEBATTON OR CCCIMMENCE ___early 1970's 1
ommm/crmmece____Reass AFR - »
COMERITS/0RICKIPIIIN :
o|m BES ”n I: _Blood -
R L AECEPTORS
Yasese rT—.
. nsing Faseae sousible
gt R (=} - . -
1 e TORUALAS wItRiD 1,000 Cous o€ site 9 1 Q. 12
: S SioNme W neegyes well 2 1 .20 ! 30
) Solant sea/oenige vithis ! sile cadius S I | 3 5
" Ra RARSENNS 'R _SSOSLVETiON Sowndery 3 ¢ 18 18
S Srisiml sevismmenss vishia ) siis ratiw of site 0 8 0 30,
£..%330_SNaliST of sesresy ssctpes vesss ety 9 s 0 18
S cmend_venss uee of \wpecheet amyifes 3 1 21 2
i 6. Tepulasion exsved by sasfese vases sapply 0 . 0 18
T. Populasion secved by gvound-vesss supply 2 { ‘¢ 12 18
AN 1 ablan OF S350 '
smesents _80 180
. f50epesss subssore (160 T SApeEr GE0Ce SUDASSAl/NaniSNn SSOTe SubESUAl) 444
A WASTE CHARACTENSTICS
A. Selest the Coutee ssore bused 6n Whe estimsted QUASAGY, We dogres of heased, ad B eontidense lovel of
the indermesien. ,
. 1. %aots quantity (S  mall, ¥ » eudium, & @ Lasped . - S
1. ‘Contidemes level (C © eondimed, § = suspuoned) 3 ’
3. Bestst vaeiay (B = Meh, N © nedlus, & © LW L f‘
fessse Schosere A (Srem 20 5 100 DOoul 6B SEUNEE SUSES BATIR) ”, "
5 Apply sesutovense fusese ‘ ) S E
Fasese Subsenre A X Persioeense fusese © Subssuee & e
-—&—-—’—“—'-L
S Agply Physical suses selepiien .
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‘ m L “108
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. oAl SNARRMARY Y s 3 2
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Sweeals 22 14
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C. Gighast gathwey SUBSSNSS.
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

wum or sy Site D-4 Landfill

LOCATION North of Sewage Playa
OME OF OFERAZION OR CCCURBENCE
owas/ormesce___ Rosas AYE :
CONENTS/ORICRZPTION

smwewe_____F Rload

L WASTE CHARACTEMISTICS

. RECEPTORS
eswe Maiwen
astay Fasene Pousible
—B2tine Fogtss. {o=3) ___eisiplisc . Sesce geess
A _Povulation vishin 1:000 fees of sive 1 4 4 12
S.Ristimee e sescesy vell 3 19 0 30
Safund_sae/senise vishia ! =il edive I 9 4
" BaRiSANSS SO CSSSIVASASH DOWNMSEY 3 g 18 18
SaSxitieal saricomeese rAshia ) NAle cokiwe of site 1 . 10 2.
L.Sater_SalST of aearesy mrfem veses bedy 9 S o ! 18
SaSewend vetec ene of ceegnes enifes 2. 2 AL il
S. Jepslagion sscved by surfase vekes SPBlY 0 . 0 18
250 ) ailee dpvmesieen of SiNe.
2. Yopulscion secved by qrownid-vanse spply 2 3 12 18
AR 1 Aklen o€ S5
subeseats 110 180
Resspencs subessve (100 X Saswr SNOET SUBGSLAL/RARLEER SS0Fe SabASeAL) _6_1__

A. Saleat e fuswes ssuse based én Whe cicimaved quantity, e dagiee of heamd, s whe awndidenee lovel of

e indevmesien.

1. Yesee quansisy (S = musll, X » ssdiun, L © lasye)
2. ‘Contidnse level (¢ « eonfigned, 8 » suspesced)
3. Mmserd tating (X « high, 8 « sudlam, L © low

fasten Suiossee A (foun 30 00 00 Dasell o0 SeONer SOOED SAANLN)

5. Mply sersiotanee fasuse
Faster SuBEOUTS A X Perolaueney Tuswee ¢ Subesgre 3

n 4 l‘n - m .
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Photograph of rubble ares (D-9), northeast cormer of parking apron.




Photograph of active sludge spreading area at
Sewage Lake, view to the west.
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Photograph of Industrial Lake, view to the north.
Sewvage Lake in foreground.

Photograph of drainags area near active fire-training area.
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Photograph of active cell at Southwest Landfill (D-1).

Photograph of Southwest Landf1ll (D-1).
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Photograph of Industrial Lake (SI-1).
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Photograph of suspected Prench drainm,
vicinity of CR Paint Shop (SI-4).
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APPENDIX K

List of Chemicals Analyzed by
EPA Methods 601, 602, 624, 625
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TABLE 1-4. PRIORITY POLLUTANT ORGANICS (624/625)
(Gas Chromatography/Mass Spectroscopy)

e i o o

Volatilaes (624)

1V  Acrolein

ZV  Acrylonitrile

3V Benzene

4V bis(Chloromethyl) ether
SV Bromoform

6V Carbon tetrachloride

7V  Chlorcbenzene

8V Chlorodibromomethane

9V Chloroethane

10V 2-Chloroethylvinyl ether
11V Chloroform

12V Dichlorobromomethane
13V Dichlorodiflouromethane
14V 1,1-Dichlorocethane

15V 1,2-Dichlorcethans

16V 1,1-Dichloroethylene
17V 1,2-Dichloropropane

18V 1,2-Dichloropropylene
19V Ecthylbenzene

20V Methyl bromide

21V Mathyl chloride

22V Mathylene chloride

23v 1,1,2,2-Tetrachloroethane
24V Tetrachloroethylene

25V Toluene

26V 1,2-trans-Dichloroathylene
27v 1,1,1-Trichloroethane
28V 1,1,2-Trichloroethans
29V Trichlorothylene

30V Trichlorofluoromethane
31V Vinyl chloride

(625)
2-Chlorophencl
2,6~04

chlorphencl
2,4~Dimsthylphenol
4,6-Dinitro-o-cresol

i

BESEEEREE
33

Base/Neutral (625)

1B Aceansphthene

4B Acsaaphthylene

3} Anthracens

43 Benzidine

53 DBenszo(a)anthracens

68 Benzo(a)pyrens

78  3,4-Benzofluoranthens

83 Benzo(ghi)peryleme

93 Benzo(k)fluoranthene

10B bis(2-Chloroethoxy)methane

1183 bis(2-Chloroethyl)ether

123 bis(2-Chloroisopropyl)ether

138 bis(2-Ethylhexyl)phthalate

148 4-Bromophenyl phenyl ether

158 Butylbenzyl phthalate

168 2-Chloronaphthalene

178 4-Chlorophenyl phenyl ether

183 Chrysane

198 Dibenzo(a,h)snthracens

208 1,2-Dichlorobanzens

218 1,3-Dichlorobenzene

22B 1,4~Dichlorobensens

238 3,3'=Dichlorcbenzidine

248 Diethylphthalate

253 Dimethyl phthalate

263 Di-n-butyl phthalate

273 2,4~Dinitrotoluene

288 2,6~Dinitrotoluene

298 di-n-octyl phthalate

308 1,2-Diphenylhydrazine (as
axobeasens)

313 Zluoranthene

328 Fluorens

338 Bexachlorobenzens

343 Hexachlorcbutadiens

353 Bexschlorocyclopentadiene

363 Uexachloroethans

373 Indeno(1,2,3-cd)pyrens

;:: Isophorone

Naphithalene
iﬂl l%zt!i-lscto




TABLE 1-5. VOLATILE AROMATIC COMPOUNDS (602)
(Gas Chromatography)

Benzens 1,2-Dichlorobenzens
Toluene 1,3-Dichlorobenzene

Ethyl Benzene 1,4=Dichlorcbenzene

TABLE 1-6. VOLATILE HALOCARBOM COMPOUNDS (601)
(Gas Chromatography)

Chloromethane 1,2-Dichloropropane
Bromomsthane trans~-1,3=-Dichloropropens
Vinyl Chloride Trichloroethene
Chloroethane Dibromochloromsthane
Methylene Chloride 1,1,2-Trichloroathane
Trichlorofluoremethane cis=1,3=-Dichloropropens
1,1-Dichloroethene 2=Chloroethylvinyl Ether
1,1-Pichlorosthane- Bromofora
trans-1,2-Dichloroethene . 1,1,2,2-Tetrachloroethans
Chlorofora ' tctnéhloruthyl.mo
1,2-Dichlorcethane Chlorobenzeans
1,1,1-Trichloroathane 1,3~Dichlorobensene
Casbon Tetrachloride ~ 1,2-Dichlorobensene
Bromodichleromsthane 1,4-Dichlorolwnzens







